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PREFACE. 


The  importance  of  Arithmetic  as  a  branch  of  in- 
struction is  universally  admitted  ;  hut,  until  a  com- 
paratively recent  period,  the  results  of  teaching  it 
were  very  unsatisfactory,  and  not  at  all  commensu- 
rate with  the  time  usually  devoted  to  it  in  our  schools. 
This  was  not  owing  to  any  inherent  difficulty  in  the 
subject  itself,  but  to  the  method  of  teaching  it.  The 
rule  was  stated  first,  an  example  illustrating  the  rule 
followed,  and  the  reason  of  it  came  last.  Now 
exactly  the  reverse  of  this  is  adopted  by  all  good 
teachers.  The  examples  and  illustrations  precede  and 
lead  up  to  the  enunciation  of  the  rule,  whenever  a  rule 
is  considered  necessary.  But  while  the  method  of 
teaching  Arithmetic  has  undergone  a  complete  change 
no  corresponding  change  has  taken  place  in  our  ele- 
mentary text-books.  To  remedy  this  defect  the  fol- 
lowing pages  have  been  written. 

We  would  call  attention  to  the  general  features  of 
the  work : 

1.  The  Unitary  System — In  all  our  best  schools 
this  system  has  already  superseded  the  cumbrous  and 
illogical  methods  of  our  ordinary  text-books.  Its 
advantages  are  so  great  that  it  must  soon  become 
universal.  It  has  been  defined  as  a  method  of  solving 
arithmetical  problems  independently  of  rules  by  reason- 
ing out  each  step  of  the  solution  from  some  previous 
one,  until  by  a  series  of  deductions,  the  result  sought 
is  obtained.  This  system  trains  the  pupils  to  habits 
of  neatness,  exactness,  and  to  logical  habits  of 
thought ;  but  its  chief  advantage  is  its  extreme  sim- 
phcity,  dispensing  with  set  rules,  and  enabling  the 
pupil  to  solve  problems  in  Simple  and  Compound 
l^roportion,  Simple  and  Compound  Interest,  Percent- 
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ages,  Profit  and  Loss,  Partnership,  &c.,  by  one  uni- 
form, elegant,  and  simple  process. 

2.  Arrangement. — The  different  subjects  have  been 
arranged  with  reference  to  their  importance  and  their 
simphcity  ;  the  less  difficult  and  more  practical  first, 
and  the  more  intricate  and  less  important  afterwards. 
Thus,  problems  in  Canadian  Money,  Bills,  &c.,  have 
been  introduced  immediately  after  Division,  as 
being  of  greater  importance  than  any  other  subject, 
within  the  range  of  the  pupils'  ability,  at  that  stage  of 
their  progress.  Each  chapter  is  divided  into  sections 
with  the  same  idea  running  through  the  section. 
This  will  oblige  the  pupil  to  confine  his  attention  to 
one  thing  at  a  time,  and  thus,  enable  him  the  more 
easily  to  master  it. 

3.  Oral  Exercises. — Each  subject  has  been  elucid- 
ated by  Oral  Exercises  leading  up  to  written  work. 
This  arrangement  will  assist  the  pupil  in  arriving  at 
the  reasons  for  the  methods  employed,  and,  to  a  certain 
extent,  make  him  the  author  of  his  own*  definitions 
and  rules.  It  has  other  advantages.  Quickness  in  cal- 
culation is  in  itself  an  important  object  to  attain.  This 
can  never  be  attained  by  mere  slate- work  in  which  the 
pupil  is  allowed  to  think  at  leisure  at  every  step. 

4.  Rules. — The  Rule  is  given  as  a  convenient  sum- 
mary of  the  methods  employed  in  the  solutions  of  the 
examples  which  precede  it.  The  aim  has  been  to 
lead  the  pupil  to  derive  his  own  methods  of  operation. 

5.  Exercises. — Special  pains  has  been  taken  in 
framing  and  selecting  the  exercises  for  the  diJBferent 
sections  in  order  to  obtain  such  as  will  not  only 
evolve  thought  on  the  part  of  the  pupil,  but  more 
especially  prepare  him  for  the  business  relations  of 
life. 

The  authors  will  be  pleased  if  these  pages  assist 
their  fellow-teachers  in  bringing  this  important  sub- 
ject before  their  pupils  in  a  manner  more  interesting 
and  instructive  than  it  has  been  hitherto. 

Toronto,  May,  1878. 
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ELEMENTARY  ARITHMETIC 

ON    THE . 

UNITARY      SYSTEM. 


CHAPTEE  I. 


Section  1.— Definitions   and   Notation   and 
Numeration. 

I.  Arithmetic  is  the  science  of  numbers  and  the 
art  of  computing  by  them. 

^  A  Unit  is  a  single  thing;  as  ^  man,  a  dog^  a 
hall,  (fcc. 

3.  A  Number  is  a  unit  or  collection  of  units  ;  one 
dollar  is  a  unit ;  five  dollars  is  a  collection  of  units. 

4-  In  common  aritlimetic,  all  numbers  are  expressed 
by  means  of  the  significant  figures, 

1234567       8       9 

called  one,  two,  three,  four,  five,  six,  seven,  eif/ht,  nine, 
and  the  figure  0,  which  is  called  a  cipher  or  zeiv,  and 
wliich  has  no  value  in  itself. 

5.  Numbers  are  considered  as  being  either  Ab- 
stract or  Concrete. 

A  Concrete  Number  is  one  applied  to  a  particu- 
lar unit;  as  5  rnen,  6  hordes,  9  dollars. 

An  Abstract  Number  is  one  not  ai)i)lied  to  any 
particular  unit ;  as  3,  G,  8. 

G.  Similar  Numbers  are  such  as  have  the  same 
anit ;  as  6  boys,  8  boys,  10  boys. 
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Exercise  i. 

1.  How  many  units  in  5  ?     In  5  books  ?    In  9  pencils  ? 

2.  What  is  the  unit  of  5  ?     Of  5  books  ?     Of  8  balls  ? 
8.  State  which  are  abstract  and  which  concrete  of  the 

following  numbers  : 

6,  7,  8  books,  9  men,  3,  4,  5  apples,  2,  1  cent. 

4.  What  is  the  unit  of  8  miles  ?     9  miles  ?     7  ?  6  cents  1 

5.  Which  are  the  similar  numbers  in  thg  following : — 
3  apples,  7  apples,  4  boys,  7,  6  apples,  9  boys,  2  cents,  4 
girls,  5  cents,  9,  8,  6  girls? 

NOTATION  AND  NUMERATION. 
The  Arabic   System. 

7.  Notation  is  the  art  of  writing  down  in  figure! 
any  number  expressed  in  words. 

8.  Numeration  is  the  art  of  reading  in  words  any. 
number  expressed  in  figures. 

0.  All  Numbers  are  expressed  in  figures  by  means 
of  the  nine  significant  figures  and  zero,  as  follows  : 

1.  All  whole  numbers  under  ten  are  ex- 

pressed by  means  of  the  nine  signifi- 
cant figures. 

2.  The  value  of  any  figure  is  increased 

ten-fold   by  writing  a    figure   on  the 
'     right  of  it. 
It  follows  that 

1.  Ten  may  be  expressed  by  writing  1  and  0  on 

its  riglit,  thus,  10;  for  the  value  of  the  1  is  in- 
creased ten-fold  by  the  zero  which  follows  it. 

Similarly, 

Twenty,  Thirty,  Forty,  Fifty,  Sixty,  Seventy,  Eighty, 
Ninety,  may  be  expressed  thus  : 

20,     80,     40,    60,    GO,    70,    80,    90  respectively. 

2.  Numbers  between  ten  and  twenty,  be- 

tween twenty  and  thirty,  &c.,  may  be 
expressed  by  an  application  of  the  preceding 
Btatements.  thus : 
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Ex.  Express  in  figures  the  number  seventy -eight. 

We  have  first  to  express  the  number  seventy,  and  as 
seventy  is  ten  times  seven,  we  write  down  7  and  then  make 
it  seventy  by  writing  some  other  figure  after  it.  Now,  we 
might  use  a  cipher  for  this  purpose,  but  since  we  have  to 
express  eight  besides  seventy,  we  write  an  8  after  the  7,  and 
then  read  the  figures  78  as  seventy-eight. 

Exercise  U. 

Write  down  in  figures  : 

1.  Seven;  nine;  four;  two. 

2.  Tbirty-six  ;  eighty-four;  twenty;  sixty-nine. 

3.  Forty  four;  seventy;  ninety-six;  sixteen, 

4.  Fourteen  ;  twelve  ;  thirty-nine  ;  fifty-six. 

5.  Write  as  one  number 

four  tens  and   eight  units  ;  nine   tens  and   seven 
units ;  three  tens  and  six  units  ;  six  tens. 

6.  Write  in  words  the  numbers  expressed  by  the 
following  figures : 


6. 

7, 

11, 

15, 

19, 

59, 

84, 

96, 

98. 

7. 

71, 

12, 

28, 

91, 

44, 

17, 

22, 

84. 

8. 

20, 

87, 

48, 

76, 

99, 

69, 

70, 

87. 

9. 

14, 

35, 

89, 

78, 

64, 

49, 

60, 

18. 

.0. 

90, 

80, 

39, 

28, 

11, 

19, 

27, 

81. 

10.  A  Hun  'red  may  be  expressed  by  writing  ten^ 
10,  and  then  placing  a  0  after  it,  thus,  100  :  for  the 
value  of  the  number  10  is  increased  ten -fold  by  writ- 
ing a  figure  after  it. 

Similarly, 

Two  Hundred,  Three  Hundred,  Four  Hun- 
dred, &c.,  may  be  expressed  thus  : 

200,  800,  400,  &c. 

Numbers  between  one  hundred  and  two  hundred, 
between  two  liundred  and  three  hundred,  &c.,  may  be 
3xpressed  by  an  application  of  the  statements  in  art 
9,  thus : 

Ex.  Let  it  be  required  to  writs  Eight  Hundred  and 
Seventy -eight. 

Since  Ei^ht  Hundred  may  ba  expressed  by  800,  and 
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Seventy-eight  by  78,  we  are  able  to  express  Eight 
Hundred  and  Seventy-Eight  by  878,  i.e.,  by  substi- 
tuting  the  figures  7,  8,  in  place  of  the  two  ciphers  in  800. 

Exercise  iii. 

Write  in  figures  tlie  following  numbers :. 

1.  One  hundred  and  forty-nine  ;  three  hundred  and 
eight ;  nine  hundred  and  seventy-four. 

2.  Two  hnndred  ;  four  hundred  and  twenty  ;  six  hun- 
dred and  ninety-four. 

3.  Five  hundred  and  sixty;  nine  hundred  and  eight; 
four  hundred  and  forty-four. 

4.  7  hundreds,  3  tens  and  5  units ;  9  hundreds  and  6 
tens  ;  4  hundreds  and  6  units. 

6.  3  hundreds  and  nine  units;  8  tens,  6  hundreds  and 
7  units  ;  2  units,  7  tens  and  5  hundreds. 

Write  in  words  the  numbers  expressed  by  the  fol- 
lowing figures : 

6.  207,  871,  185,  190,  868. 

7.  670,  472,  807,  909,  990. 

8.  868,  584,  760,  321,  999. 

9.  894,  786,  475,  782,  700. 

10.  606,  800,  407,  740,  397. 

11.  Numbers  which  consist  of  more  than  three 
figures  are  divided  into  periods,  or  groups  of  three 
figures,  counting  always  from  the  7'ight  hand  side. 

tH.  The  names  of  the  periods  commencing  at  tlie 
right  are  UnitSf  Thousands,  Millions,  Billions,  Trillions, 
&c. 

13.  The  places  in  any  period  have  the  same  :aame 
as  in  the  units  period,  and  all  the  places  must  be  filled, 
if  not  occupied  by  a  significant  figure,  with  a  cipher. 

Ex.  1.  Write  in  figures  seventy-eight  thousand  and 
sixty-four. 

Thousands  I  Units. 
78        I    C64. 

Ex.  2.  Write  in  figures  twenty  millions,  six  hun- 
ted thousand  and  seven. 

Millions  I  Thousands  I  Units. 
20  600  007. 
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Exercise  iv. 
Express  in  figures  the  following  numbers  : 

1.  Six  thousand  and  six  ;  four  thousand  three  hundred  ; 
nine  thousand  and  eighty. 

2.  Throe  thooisand  seven  hundred  ;  seven  thousand  nine 
hundred  and  six  ;  three  thousand  and  eighty-four. 

3.  Sixty-four  thousand  and  nine  ;  eight  hundred  and 
seven  thousand  and  sixty-eight ;  seven  hundred  thousand, 
three  hundred  and  sixteen. 

4.  Four  millions,  thirty  thousand  and  ninety-seven ; 
eight  hundred  and  nine  millions,  seven  thousand  and 
thirty-nine;  five  hundred  and  eighty-six  millions  and 
seven. 

5.  Eight  bilHnns;  sixty-four  billions,  seven  millions  and 
twenty-four ;  four  billions,  four  millions  and  four. 

6.  Four  hundred  and  eight  millions,  three  thousand  and 
nine ;  seventy-four  bilhons,  seventy-four  thousand  and 
four;  five  hundred  billions  and  five  hundred. 

7.  Eighty  billions  and  seventy  millions  ;  eight  hundred 
millions  and  eight ;  three  hundred  billions,  three  hundred 
thousand  and  ninety. 

8.  Fifty-seven  billions,  seven  hundred  millions  and 
eighty;  eleven  millions  and  eleven  ;  nineteen  biUions  and 
fourteen  thousand. 

9.  Seven  trillions  and  seventy ;  four  hundred  millions 
and  one ;  six  hundred  trillions,  six  huncJred  billions  and 
six  hundred. 

10.  Ninety-nine  trillions  and  eight ;  seven  hundred  bil- 
lions, seventy  milUons  and  seven  thousand ;  sixteen  tril- 
hons,  sixteen  billions  and  sixteen. 

Write  in  words  the  numbers  expressed  by  the  fol- 
lowing figures  : 

11.  7077,  85079,  56950,  473628. 

12.  66418,  784006.  400507,  860004. 

13.  300071,  901007,  720009,  182010 

14.  3140006,  50000600,  8600010070. 

16.  61636207640,  70000000100,  920070070070. 

THE  ROMAN  NOTATION. 

14'  The  system  of  Notation  described  above  is  the 
one  in  general  use  at  the  present  time,  and  is  called 
the  *'  Arabic  Notation"  because  it  was  introduced 
into  Europe  by  the  Arabs,  who  liad  obtained  it  fi'om 
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the  Hindoos.  Another  method  was  in  nso  among 
the  Romans,  of  which  the  following  is  a  brief  descrip- 
tion : 

1st.  Instead  of  figures  being  used  to  express  num- 
bers the  following  letters  were  employed,' viz.: 

I,  V,  X,  L,  C,  D,  M,  of  which  the  simple 
values  were  respectively  : 

1,     5,     10,     50,     100,     500,     1000. 

2nd.  If  two  cluiracters  of  the  same  value  were  placed 
side  by  side,  or  if  a  character  was  followed  bij  one  of 
less  value  than  itself,  the  number  denoted  by  the  ex- 
pression was  the  sum  of  their  simple  values,  thus,  XX 
represented  20;  XI  denoted  11. 

8rd.  If  a  character  was  followed  by  one  of  greater 
value  than  itself,  the  number  denoted  by  the  expres- 
sion was  the  difference  of  their  simple  values,  thus, 
IX  represented  9  ;  XL  represented  40. 

Note. — To  write  any  number  in  Roman  Numerals 
resolve  the  number  into  its  different  parts  and 
always  write  down  one  part  before  proceed- 
ing to  another,  beginning  at  the  left  hand  side. 

Ex.  Express  1877  in  Roman  numerals. 
1877  =  1000,  800,  70  and  7. 
loeo  =  M 
800  =  DCCC 
70  =  LXX 
7  =  VII. 
Hence  1877  =  MDCCCLXXVII. 

Exercise  v. 

Write  in  Roman  numerals — 

1.  19,  24,  49,  84,  99. 

2.  187,208,781,962,  999. 

3.  1301,  1390,  1684,  1815,  1878. 
Write  in  figureg — 

4.  XLIV,  LXIX,  XCIV,  LXXL 

5.  XCIX,  CXXIX,  CLXXVII. 

6.  DLV.  MDCIV,  MDCCCXIX,  MXO. 


ADDITION. 


Review  Exercise. 


1.  Define  nnit  and  number,  and  distinguish  between 
abstract  and  concrete  numbers. 

2.  Whence  was  the  ordinary  system  of  notation 
derived  ?  What  methods  did  the  Romans  adopt  to  rep- 
resent numbers  ? 

3.  Express  in  figures  the  first  hundred  numbers  with 
their  respective  names. 

4.  Write  the  smallest  and  largest  number  possible 
with  the  following  five  characters:  0,  1,  2,  3,  4,  and  ex- 
press them  in  words. 

5.  Write  down  the  different  ways  in  whicb  each  of  the 
nine  digits  can  be  made  up  of  two  less  numbers. 

6.  The  number  27  is  composed  of  16  and  11.  Write 
down  all  the  other  two  numbers  which  can  make  up  the 
number  27. 

7.  How  many  tens,  how  many  hundreds,  how  many 
thousands,  and  how  many  ten  thousands  are  there  in  a 
million  of  units  ? 

Section   II.— Addition. 

1.  James  had  3  marbles  and  John  gave  him  2 
more  ;  how  many  has  James  now  ? 

2.  How  many  are  5  apples  and  4  apples  ? 

8.  How  many  are  2  books  and  3  books  and  4 
books  ? 

4.  John  has  8  cents,  his  father  gives  him  5  cents 
more ;  how  much  money  has  he  now  ? 

5.  How  many  are  2  balls  and  7  balls  and  5  balls  ? 

6.  Mary  is  5  years  old ;  how  old  will  she  be  seven 
years  hence  ? 

7.  James  bought  2  books  ;  for  one  he  gave  9  cents 
and  for  the  other  8  cents;  how  much  did  he  give 
for  both  books  ? 

8.  Jane  spent  5  cents  on  candy,  9  cents  on  a  slate, 
and  then  had  6  cents  left ;  how  much  had  she  at 
first? 
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1 

2 
8 
4 
6 
6 
7 
8 
9 
10 

(  " 

1 
1 

2 

1 

8 

1 

4 

1 

5 

1 

1 

7 

1 

.8 

1 

~  9 

1 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10  ; 

f  0 
2 

1 

2 

2 

2 

3 
2 

4 

2 

5 

2 

6 
2 

7 
2 

8 
2 

9 

2 

2 

3 

4 

6 

0 

7 

'8 

9 

10 

11 

f  0 
8 

8 

1 
3 

2 
3 

8 
8 

4 
3 

5 
3 

G 
3 

7 
3 

8 
8 

9 
3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

0 
4 

1 
4 

2 

4 

3 
4 

4 
4 

5 
4 

6 
4 

7 
4 

8 
4 

9 
4 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

0 
5 

1 
6 

2 
5 

3 
5 

4 
5 

5 
5 

G 
6 

7 
5 

8 
5 

9 
5 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

f  0 
6 

1 
6 

2 
6 

3 
6 

4 
6 

5 
6 

6 

6 

7 
6 

8 
6 

9 
6 

G 

7 

8 

9 

10 

11 

12 

18 

14 

15 

0 

7 

1 

7 

2 
7 

3 
7 

4 
7 

5 

7 

6 

7 

7 
7 

8 

7 

15 

9 

7 
16 

7 

8 

9 

10 

11 

12 

13 

14 

0 
8 

1 
8 

2 
8 

8 

8 

4 
8 

6 

8 

6 

8 

7 
8 

8 
8 

9! 
8  ! 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17  1 

0 
9 
9 

1 
9 

2 
9 

3 
9 

4 
9 

6 
9 

6 
9 

7 
9 

8 
9 

i>  1 
18  ' 

10 

11 

12 

13 

14 

1/5 

IG 

17 

0 
10 
10 

1 
10 

11 

2 
10 
12 

3 
10 

4 
10 

6 
10 

G 
10 

7 
10 

8 
10 

9  ! 
19^ 

18 

14 

15 

16 

17 

18 

"""* 

ADDITION.  V 

Oral  Exercises. 

1.  How  many  are  5  and  9  ?     15  and  9  ? 

2.  How  many  are  6  and  7  ?     16  and  7  ?    4$  and  7  f 
8.  How  mauy  are  4  and  8  ?  24  and  8  ?     84  and  8  ? 

4.  Count  by  2*8  as  far  as  30. 

5.  Count  by  4'8  from  3  to  51. 
G.  Count  by  G's  from  4  to  76. 

7.  Count  by  7's  from  4  to  95. 

8.  How  many  are  17  and  7  ?     27  and  7?     57  and  7  ? 

9.  How  many  are  2  and  3  and  4  and  5  and  6  and  7  and 
8  and  9  ? 

10.  How  many  are  6  and  8  and  9  and  4  and  6  and  7 
and  8? 

11.  A  farmer  sold  some  oats  for  7  dollars,  and  a  ton  of 
hay  for  9  dollars ;  how  many  dollars  did  he  receive  for 
both  ? 

12.  Paid  8  cents  for  raisins,  and  9  cents  for  cloves  ;  how 
many  cents  did  both  cost  ? 

13.  There  are  9  boys  in  one  class,  and  7  in  another  ; 
how  many  in  both  classes  ? 

14.  If  you  work  8  examples  in  arithmetic  to-day,  and  7 
to-morrow,  liow  many  will  j'ou  work  in  both  days  ? 

16.  There  are  9  birds  on  one  tree,  and  10  on  another; 
how  many  birds  on  both  trees  ? 

16.  A  lady  sold  10  pounds  of  butter  at  one  time,  12 
pounds  at  another,  and  3  pounds  at  another ;  how  many 
pounds  did  she  sell  in  all?, 

17.  JampR  has  9  cents,  John  has  10  cents,  and  "William 
has  12  cents  ;  how  many  cents  have  the  three  boys  ? 

18.  A  hat  cost  7  dollars,  a  vest  4  dollars,  a  coat  12  dol- 
lars, and  a  pair  of  boots  10  dollars  ;  how  much  did  they 
all  cost? 

15.  Unil'.ing  two  or  more  numbers  of  the  same 
kiud,  so  as  to  hud  how  much  they  all  equal,  is  called 
Addition. 

1<>.  The  number  found  by  adding  two  or  more 
numbers  together  is  called  the  Sum. 

IT-  The  numbers  which  are  added  together  aie 
called  Addends. 

18.  The  sign  of  Addition,  -f ,  is  called  PIus^  and 
w'hen  placed  between  two  numbers  shows  that  they 
aie  to  be  added. 
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ID.  The  sign,  =,  is  called  the  Sign  of  Equality, 
and  when  placed  between  two  numbers  shows  that 
they  are  equal.  Thus,  2  +  3=6,  and  is  read,  2 
plus  8  equals  6. 

20.  Principle. — Only  similar  numbers  can  bf 
added.  Thus  8  boys  and  2  boys ;  4  cents  and  7  cents, 
can  be  added  together, 

21.  Addition  may  be  divided  into  two  cases  : 

1.  Addition  of  numhers  in  which  the  sum  of  any 

column  is  less  than^ten. 

2.  Addition  of  numbers  in  which  tlie  sum  of  any  or 

all  of  tJie  columns  exceeds  nine  units  of  that 
place. 

Case  I. 

22.  To  add  any  column  of  Figures  whose 
sum  does  not  exceed  nine. 

Ex.  I.  How  many  are  21  cents,  15  cents,  and  12 
cents  f 

21  cents 
15      ♦• 
12      " 

48  cents. 

Write  the  numbers,  as  above,  placino;  units  under  units, 
and  tens  under  tens,  and  begin  at  the  right  to  add.  Thus, 
2  and  6  are  7,  and  1  are  8,  which  we  write  in  the  place  of 
units;  adding  the  tens  we  have  1  and  ]  are  2,  and  2  are 
4,  which  we  write  in  the  tens'  place.  Hence  the  entire 
sum  is  48  cents. 

After  a  little  practice  the  pupil  should  proceed  as  fol- 
lows :  2,  7,  8;  set  the  8  in  the  units'  column.  Next,  1, 
2,  4  ;  set  the  4  in  the  tens'  column. 

Exercise  vi. 

(1)  (-2)  (8) 

16  horseB,  18  boys.  12  girls 

21       •'  20    •*  14      " 

10      "  60     "  13      •• 
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(4) 

(5) 

(6) 

(7) 

421 

812 

241 

405 

132 

231 

134 

868 

425 

413 

623 

121 

-T- 





— ~- 

(^ 

(9) 

(10) 

(11) 

842 

213 

143 

851 

406 

805 

822 

204 

131 

461 

232 

243 



(12) 

(13) 

(14) 

(15) 

240 

650 

618 

408 

401 

122 

106 

871 

357 

126 

260 

110 

(16) 

(17) 

(18) 

(19) 

2341 

8213 

4021 

1056 

8214 

2340 

1045 

6131 

8034 

4326 

3923 

2802 

(20) 

(21) 

(22) 

(23) 

23241 

31042 

12304 

21304 

81402 

24535 

35242 

80562 

44235 

82411 

41452 

28122 

(24) 

(25) 

(26) 

(27) 

123402 

213456 

413215 

825231 

341256 

435230 

234344 

253608 

833240 

120303 

142130 

410150 

Exercise  vii. 
Practical  Problems. 

1.  A  boy  spent  23  conts  for  a  melon,  32  cents  for 
peaches,  and  24  cents  for  pears  ;  how  many  cents  did  he 
spend  ? 

2.  Of  the  trees  in  an  orchard,  23  are  peach  trees,  10  are 
plum  trees,  12  are  pear  trees,  and  43  are  apple  trees  ;  how 
many  trees  are  there  in  the  orchard  ? 

3.  A  farmer  has  323  acres  in  cotton,  421  acres  in  com, 
123  acres  in  wheat,  and  101  in  oats  ;  how  many  acres  hae 
he  in  cultivation  ? 
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4.  A  gentleman  paid  225  dollars  lor  a  bug^^y,  231  dollara 
for  a  horse,  300  dollars  for  a  carriage,  and  40  dollars  for 
harness ;  what  did  be  pay  for  all  ? 

5.  A  ma^  travelled  on  the  cars  for  four  days,  as  follows  : 
the  first  day  he  went  313  miles,  the  second  day  242  miles, 
the  thh'd  day  220  miles,  and  the  fourth  day  214  miles ; 
how  many  miles  did  he  travel  in  the  four  daj's  ? 

6.  A  merchant  bought  four  bales  of  cloth;  the  first 
bale  measured  805  yards,  the  second  213  yards,  the 
third  240  yards,  the  fourth  211  yards;  how  many 
yards  did  he  buy  ? 

7.  Four  merchants  loaded  a  freight  train  with  cotton ; 
the  first  put  on  213  bales,  the  second  232  bales,  the  third 
312  bales,  and  the  fourth  121  bales;  how  many,  bales 
were  put  on  ? 

8.  A  merchant  went  to  Montreal  and  invested  5213 
dollars  in  dry  goods,  2431  dollars  in  groceries,  1000  dollars 
in  hardware,  and  345  dollars  in  confectionery  ;  how  much 
did  he  invest  ? 

9.  Four  men  built  a  factory ;  the  first  furnished  13214 
dollars,  the  second  31423  dollars,  the  third  43230  dollars, 
and  the  fourth  10122  dollars ;  what  was  the  cost  of  thc> 
factory  ? 

10.  *The  population  of  4  cities  is  as  follows :  the  first 
contains  321213  persons,  the  second  213310  persons,  the 
third  145245  persons,  and  the  fourth  220130  persons  ; 
what  is  the  total  population  ? 

Case.  II. 

23.  To  add  when  the  Sum  of  any  column 
exceeds  Nine  Units  of  that  place. 

Ex.  2.  Find  the  Pum  of  858  dollars,  8G9  dollars, 
4008  dollars,  828  dollars,  and  9  dollars. 
858  dollars 
8G9       " 
4008       " 
828      " 
9       " 


6072  dollars. 
For  conrenifnce  in  adding,  write  the  numbers,  placing 
units  under  units,  tens  under  tens,   &c.      Begin   at   the 
column  of  the  lowest  order;  thus,  9,  17,  25,  84,  42;  42 
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onits  =  4  tens  and  2  units.  Write  the  2  under  the  units' 
column  and  add  the  4  tens  with  the  column  of  tetfs;  thus, 
6,  12,  17:  17  tens  =  1  hundred  and  7  tens.  "Write  7 
under  the  column  of  tens  and  add  1  with  the  column  of 
hundreds:  thus,  4,  7,  10:^0  hundreds  =  1  thousand 
and  0  hundreds.  Write  0  'inder  the  column  of  hundreds 
and  add  1  with  the  thousand?'  column  ;  thus  5.  Write  the 
5  under  the  thousands*  columrj,  making  the  sum  5072. 

24.  PROOF.— Begin  at  the  top  of  the  units' 
column  and  add  the  several  columns  down- 
wards ;  if  the  two  results  agree  the  work  may 
be  presumed  to  be  correct. 


(1. 
42 
28 
43 


dollars. 


Exercise  viii. 


(2) 

18  eents, 
16  '• 
44  '• 


(3) 

55  boys 
la  " 
84  »• 


(4) 

48  gir!s. 
25  •* 
72  ^ 


(5) 
45 
69 
82 


(6) 
84 
72 
91 


(7) 
16 

en 

85 


(8) 
46 
64 
51 


(9) 
84 
46 
87 


(10) 
95 
50 
68 


(11) 

642 

(12) 
272 

(13) 
615 

(14) 
465 

(15) 
950 

(10) 
925 

847 

447 

421 

641 

508 

575 

872 

638 

879 

848 

467 

259 

(17) 
752 

(18) 
842 

(19) 
253 

(20) 
897 

(21) 
156 

(22) 
851 

423 

426 

541 

111 

481 

818 

709 

151 

422 

843 

423 

805 

820 

737 

735 

625 

782 

167 

(23) 
4818 

(24) 
1122 

(25) 
2291 

(20) 
8574 

(27) 
4449 

(28) 
1357 

6914 

7914 

5723 

8383 

2575 

2408 

6115 

1234 

2102 

4680 

4404 

5555 

7036 

8024 

6838 

8391 

8685 

6666 

14 
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(29) 

6788 
2693 
1112 
6762 
8104 


(30) 
8455 
65a 
6817 
7773 
6839 


(31) 
2729 
8272 
3228 
9561 
5587 


(32) 
4044 
5200 
3788 
6473 
2667 


(34) 
llSo 
5073 
9962 
9467 
3478 


(35) 
43474 
38242 
67891 
84870 
22171 


(36^ 
73422 
75638 
18203 
32378 
27225 


(37) 
77823 
21684 
18516 
83902 
14656 


(38) 
13536 
71882 
81385 
80246 
91257 


(39) 
433827 
663725 
434958 
867624 
233647 


(40) 
285fT534 
47224456 
81821745 
18714924 
73584627 


jfind  the  sum — 

41.  Of  6472  +  8733  -f  4633  +  4854. 

42.  Of  2762  -f  8756  +  9783  4  4578. 

43.  Of  1617  -f  8743  +  7284  +  9621. 

44.  Of  2650  H-  4062  +  8705  +  9030. 

45.  Of  5005  +  6007  +  7583  +  4783. 

46.  Of  27845  -f-  67832  +  74281  +  68432. 

47.  Of  47823  -f  68421  +  70070  +  60504. 

48.  Of  127  +  6434  -f  7805  +  66782. 

49.  Of  10  -I-  8756  -|-  405  +  66782. 

60.  Of  7560  4-  804  +  7854  4-  87400. 

61.  Of  1525  4-  960  4-  820  4-  16  4-  37800.' 

Exercise  ix. 
Practical  Problems. 

1.  A  gave  27  dollars  for  a  cow,  45  dollars  for  an  oi, 
*nd  150  dollars  for  a  horse ;  what  did  they  all  cost  ? 

2.  A  has  120  acrps  of  land,  B  has  310  acres,  C  has  616 
acres,  and  D  has  715  acres ;  how  many  acres  have  they 
together? 

3.  There  are  31  days  in  January,  28  in  February,  31  in 
March,  and  30  in  April ;  how  many  days  are  there  in  these 
four  months  ? 
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4.  A  man  travelled  215  miles  one  weeK,  195  the  next 
week,  273  the  next,  and  378  the  next;  how  far  did  he 
travel  ? 

6.  A  weighs  127  pounds,  B  weighs  215  pounds,  C  176 
pounds,  D  184  pounds,  and  E  234  pounds ;  what  is  the 
sum  of  their  weights  ? 

6.  A  farmer  raised  570  bushels  of  corn,  918  bushels  of 
oats,  8149  bushels  of  wheat,  and  2785  busliels  of  rye; 
how  many  bushels  did  he  raise  in  all  ? 

7.  A  owns  214  acres  of  land,  B  owns  719  acres,  C  owns 
213C  acres,  and  D  owns  372  acres ;  how  many  acres  do 
they  together  own  ? 

8.  A  bought  a  horse  for  168  dollars,  and  a  carriage  for 
876  dollars,  and  sold  them  so  as  to  gain  89  dollars ;  how 
much  did  he  receive  for  them  ? 

9.  In  one  bcifik  there  are  725  pages,  in  another  book 
there  are  327  pages,  and  in  another  book  there  are  as 
many  as  in  both  the  former ;  how  many  pages  in  all  ? 

10.  A  merchant  bought  cloth  for  756  dollars,  silk  for  859 
dollars,  muslin  for  307  dollars,  and  calico  for  255  dollars ; 
how  much  did  they  all  cost  ? 

11.  A  paid  325  dollars  for  a  span  of  horses,  and  248 
dollars  more  than  this  for  a  carriage ;  for  how  much  must 
he  sell  them  both  to  gain  275  dollars  ? 

12.  A  gains  in  one  year  465  dollars,  B  gains  136  doUarg 
more  than  A,  and  C  gains  as  much  as  A  and  B  together; 
how  much  did  B  gain  ?  how  much  did  C  gain  ?  how  much 
did  they  all  gain  ? 

Section  III.— -Subtraction. 

1.  John  had  5  cents,  and  bought  an  orange  for  2 
cents ;  how  many  cents  had  he  left  ? 

2.  Mary  had  6  cups,  but  broke  8 ;  how  many  had 
she  remaining  ? 

8.  A  man,  earning  10  dollars  a  week,  spent  6 
dollars  for  pro^-isions  ;  how  many  dollars  has  he  left  ? 

4.  If  a  merchant  has  12  barrels  of  flour,  and  he 
sells  7  of  them,  how  many  barrels  has  he  left  ? 

6.  If  you  have  27  dollars,  and  spend  12  dollars, 
how  much  will  you  have  remaining  ? 

6.  How  many  are  6  apples  less  3  apples. 

7.  How  many  are  6  less  3  ?    6  loss  4  ? 
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SUBTRACTION  TABLE. 

1 

2 
3 

4 

5 

6h 

7^ 

8^ 

9 

1 
1 

2 

1 

8 

1 

4 
1 

6 

1 

6 

1 

7 
1 

8 

1 

9 
1 

10 

1 

0 

1 

2 

3 

4 

5 

G 

It 
< 

8 

9 

r  2 

2 

8 
2 

4 
2 

6 
2 

6 

2 

7 
2 

8 
2 

9 
2 

10 
2 

11 
2 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

f     8 
8 

4 
8 

5 
8 

6 
3 

7 
8 

8 
8 

9 
8 

10 
8 

11 
8 

12 
8 

0 



1 

2 

3 

4 

5 

6 

7 

8 

9 

r   4 

4 

5 
4 

6 
4 

7 
4 

8 
4 

9 
4 

10 
4 

11 
4 

12 
4 

13 
4 

0 

1 

2 

3 

4 

5 

6 

.7 

8 

9 

6 

6 
5 

7 
6 

8 
5 

9 
5 

10 
5 

11 
6 

12 
6 

13 
5 

14 
5 

0 

1 

2 

3 

4 

6 

6 

7 

8 

9 

f     6 
6 

7 
6 

8 
6 

9 
6 

10 
6 

11 
6 

12 
6 

13 
6 

14 
G 

8" 

15 

6 

"~9 

0 

1 

2 

8 

4 

5 

6 

7 

f     7 
7 

8 
7 

9 
7 

10 
7 

11 

7 

12 

7 

13 

7 

14 

7 

15 

7 

16 

7 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

f     8 
8 

9 
8 

10 
8 

11 

8 

12 
8 

13 
8 

14 

8 

15 
8 

IG 
8 

17 
8 
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1 

2 

3 

4 

4 

6 

7 

8 

9 

f     9 
9 

10 
9 

11 
9 

12 
9 

13 
9 

14 
9 

15 
9 

IG 
9 

17 
9 

18 
9 

0 

1 

2 

■■1 

3 

4 

5 

G 

7 

8 

9 

■III 

Oral  Exercises. 

1.  Subtract  by  2's  from  100  to  2 ;  thus,  2  from  lOOleavei 
98,  2  from  98  leaves  96,  and  so  on. 

2.  Subtract  by  3's  from  100  to  1 ;  by  4*8  from  100  to  0. 
8.  Subtract  by  4*8  from  95  to  3 ;  by  5*8  from  100  to  0. 
4.   Subtract  by  6'a  from  100  to  4  ;  by  7'r  from  100  to  2. 
6.  Subtract  by  7'8  from  99  to  1  ;  by  8'8  from  100  to  4. 
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6.  Subtract  by  9*g  from  100  to  1 ;  by  9's  from  99  to  0. 

7.  Count  by  4'8  from  8  to  89,  and  back  a^ain  to  19. 

8.  Count  by  S's  from  C  to  G6,  and  back  again  to  26. 

9.  Count  by  T's  from  18  to  63.  and  back  ajjain  to  1 1. 
li).  Count  by  S's  from  25  to  Go,  and  back  again  to  1. 

11.  Jane  is  11  years  old,  and  Mary  is  7  years  younger; 
what  is  Mary's  age? 

12.  A  grocer  sold  tea  for  10  dollars,  and  thus  gained  8 
dollars;  what  did  the  tea  cost  him? 

13.  If  I  buy  cloth  for  7  dollars,  at  what  prioe.  must  I 
■ell  in  order  to  lose  4  dollars  ? 

14.  John  has  11  dollars;  he  pays  2  dollars  for  books, 
and  3  dollars  for  a  hat ;  how  much  money  has  he  left  ? 

15.  Mary  has  9  dollars ;  she  pays  7  dollars  for  a  dress, 
and  then  earns  3  dollars  more ;  how  mnch  has  she  now  ? 

16.  A  boy  having  12.  applt^s,  bought  6  more,  and  then 
sold  8  ;  how  many  had  he  left  ? 

17.  James  Lad  5  dollars,  he  earned  5  dollars  more, 
and  then  spent  6  dollars ;  how  much  did   he  then  have  ? 

18.  A  merchant  gave  8  dollars  for  a  certain  article,  and 
paid  4  dollars  for  carriage  ;  at  what  prioe  must  he  sell  to 
gain  8  dollars  ? 

25.  Fiudiiig  the  difference  between  two  numbers  is 
called  Subtraction. 

^lii.  The  number  found  by  taking  one  number  from 
another  is  called  the  Difference  or  Remainder. 

•^T.  The  uuraber  from  which  the  other  is  taken  is 
called  the  Minuend. 

•^8  That  which  is  taken  from  the  Minuend  is  called 
the  Subtrahend. 

*Zi).  Tlie  sign  of  Rubtractiou,  — ,  is  called  ^finmy 
and  when  placed  between  two  numbers  shows  that  the 
one  on  the  right  of  tlie  sign  is  to  be  taken  from  the 
one  on  the  left  of  it.  Thus,  6  — 2  is  read  G  minus  2, 
and  moans  that  2  is  to  be  taken  from  6. 

*^0  Principle. — Only  similar  numbers  can  be 
subtracted ;  thus,  4  boys  from  7  boys ;  G  cents  from  8 
cents,  (fcc. 

^1.  Subtraction  may  bo  divided  into  two  cases  : 

1.  When  no  figure  of  the  subtrahend  is  greater  than 

its  correspondiucj  fiijure  of  the  minuend, 

2.  When  a  figure  of  the  subtrahend  is  greater  than 

its  corresponding  fg lire  of  the  minuend^ 
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Cass  I. 

32.  To  subtract  when  no  figure  of  the  sub- 
trahcnd  is  greater  than  its  corresponding 
figure  of  the  minuend. 

Ex.  I.  A  grocer  bought  678  oranges,  and  sold  836  of 
them ;  how  many  had  he  left  ? 
678  orange 
835       " 

343       " 

Here  we  are  requirfld  to  find  the  difference  between  678 
and  S35.  We  write  the  less  number  under  the  greater, 
placing  units  under  units  and  tens  under  tens.  Beginning 
with  the  units  we  say :  6  units  from  8  units  leave  3  units, 
and  we  set  the  3  in  the  units'  column  below.  Then  3  tens 
from  7  tens  leave  4  tens,  and  we  set  the  4  in  the  tens' 
column.  Lastly,  3  hundreds  from  6  hundreds  leave  8 
hundreds,  and  we  set  the  three  in  the  hundreds'  column. 
Hence  we  have  as  the  whole  remainder  3  hundreds  4  tena 
and  3  units,  or  343. 

Exercise  z. 

(1)  (2)  (3)  (4)  (5)  (6) 
625  45G  763  617  767  896 
312     215     612    215     123    432 


(7) 
279 

(8) 
807 

(9) 

796 

(10) 

736 

(^11) 

967 

(12) 
876 

136 

602 

452 

432 

234 

345 

(18) 
8763 

(14) 

9076 

(15) 
8769 

(16) 
5076 

(17) 

4872 

(18) 
7659 

4321 

4054 

1546 

8075 

2342 

3237 

(19) 

8769 

(20) 
4876 

(21) 
8275 

(22) 
8799 

(23) 
8591 

(24) 
6857 

8267 

2142 

8251 

2542 

7230 

1-^34 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

784 

82845 

67596 

72578 

27397 

67385 

361 

22121 

21321 

41362 

22316 

24123 

(81) 

57897 
21472 

(36) 
253786 
213123 

BUBTBAC 

(32) 
67858 
32721 

(37) 
472589 
212324 

TION 

(33) 

87578 

21335 

(34) 
96754 
1 1423 

(89) 
66728 
21306 

(44) 
95837 
51321 

(35) 

81296 

20135 

(88) 
87695 
23642 

(43) 
72587 
61234 

51. 
52. 
53. 
54. 
66. 

isexl 

(40) 

98785 
21342 

(41) 
8739G7 
212851 

(42) 
873972 
132421 

(45) 

8997G 
82742 

46. 

47. 
48. 
49. 
60. 

814  from  678. 
425  from  658. 
561  from  789. 
254  from  576. 
437  from  869. 

Exerc 

1235  from  3768. 
3726  from  4969. 
2532  from  8748. 
4720  from  87856. 
12345  from  68799. 

• 

1» 


Practical  Problems. 

1.  In  a  school  of  74  pupils,  31  are  boys;  how  many  girla 
are  thore  ? 

2.  A  girl  had  75  cents  and  paid  81  cents  for  a  slate  ; 
how  many  cents  had  she  left  ? 

3.  A  man  bought  a  horse  for  98  dollars,  and  sold  it  for 
82  dollars;  what  did  he  lose  ? 

4.  Two  parties  played  a  game  of  base  ball  and  made  87 
runs.  One  party  made  53  runs ;  how  many  did  the  other 
party  make? 

5.  Jane  and  Susan  together  answered  87  questions  in 
peography.  Jane  answered  43  of  them;  how  many  did 
yusan  answer? 

6.  A  gentleman  bought  a  buggy  for  225  dollars,  and  sold 
it  for  268  dollars ;  what  was  his  profit  ? 

7.  A  man  bought  a  horse  for  265  dollars,  and  sold  it  for 
232  dollars  ;  how  much  did  he  lose  ? 

8.  A  man  deposited  6237  dollars  in  the  bank ;  he  after- 
wards drew  out  3125  dollars ;  how  much  remained  ? 

9.  A  man  dying  left  27894  dollars  to  his  son  and  his 
daughter.  The  share  of  the  sou  was  18452  dollars  ;  what 
was  the  daughter's  share  ? 
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Case  II. 

XI.  To  subtract  when  a  figure  in  the  Sub- 
trahend is  greater  than  its  corresponding 
figure  in  the  Minuend. 

Ex.  a.    From  C22  dollars  subtract  285  dollars. 

622  dollars. 
285       •• 

287      " 

We  bopin  at  the  riRht,  bnt  as  we  cannot  take  6  units 
(Vein  2  units,  we  borrow  1  ten  from  the  2  /tns,  and  adding 
lite  1  ten,  =  10  units,  to  the  2  units,  we  have  12  units. 
Then  6  units  from  12  units  leave  7  units,  wliich  we  write 
under  the  units'  cohnnn.  Now,  as  we  borrowed  1  ten 
from  the  2  tens,  we  left  only  1  ten.  As  we  cannot  take  8 
tens  from  1  ten,  we  borrow  1  hundred  from  the  6  hundreds, 
and  cousiderinjf  the  1  hundred  borrowed  as  10  tens, 
we  add  it  to  the  1  ten,  making  it  11  tens;  then  8 
tens  from  11  tens  leave  8  tens,  wliich  we  write  in  the  tens' 
column.  Now,  as  we  borrowed  1  hundrod  from  5  hun- 
dreds, we  left  only  4  hundreds :  hence  we  say,  2  hundreds 
from  4  hundreds  leave  2  hundreds,  which  we  write  in  the 
hundreds'  column,  making  the  remainder  2  hundreds  3 
tens  and  7  units,  or  237. 

There  is  auothor  method  of  performing  subtraction, 
which  depends  on  the  following  principle  : 

The  di/fhence  beticeen  two  numbers  remains  the  sam* 
when  each  of  them  is  increased  by  the  same  number » 

For  example,  5—2=8.  Now,  if  wo  add  10  to  each, 
we  have  15  —  12=8,  as  bcforo. 

In  Ex.  2,  if  we  add  10  nnits  to  2  units  we  have  12  units. 
Then  6  units  from  12  units  leave  7  units,  which  we  write 
in  the  place  of  units.  Now,  as  we  added  10  units  to  the 
minuend,  if  we  add  an  equal  number  to  the  subtrahend 
the  difference  will  remain  the  same.  But  10  units  »  1 
ten.  Adding  1  ten  to  b  tens  wo  have  9  tens  ;  and  as 
we  cannot  take  9  tens  from  2  tens,  we  add  10  tens,  thereby 
making  12  t«»ns ;  then  9  tens  from  12  tens  leave  3  tens, 
which  we  write  in  the  place  of  tens.    Since  we  added  10 
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tens  to  the  miuueud,  we  must  add  an  equal  number  to  the 
subtrahend,  in  order  that  the  difference  may  remain  the 
^tune.  But  10  tens  =■  1  hundred.  Adding  1  hundred  to 
2  hundreds  we  got  8  hundreds ;  and  taking  8  hundreds 
from  6  hundreds  we  get  2  hundreds,  which  wo  write  in  the 
hundreds'  place.     This  is  the  method  usually  employed. 

:{4.  PIIOOF.— Add  the  remainder  to  the 
subtrahend  ;  the  sum  will  equal  the  minuend 
if  the  work  is  correct. 


Exercise  xii. 

(1) 

(2) 

(y) 

(4) 

(5) 

(6) 

678 

748 

835 

908 

839 

638 

248 

375 

673 

676 

584 

894 

(7) 

(S) 

(y) 

(10) 

(11) 

(12) 

659 

839 

647 

658 

735 

848 

475 

683 

284 

872 

378 

589 

(13) 

(14) 

(16) 

(10) 

(17) 

(18) 

624 

762 

845 

807 

466 

450 

866 

887 

679 

138 

887 

382 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

864 

948 

607 

600 

704 

403 

896 

766 

809 

826 

607 

286 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

726 

857 

735 

792 

807 

650 

887 

389 

658 

295 

828 

857 

(31)  (32)  (33)  (84)  (85)  (86) 
8876  6385  6735  4076  4070  4185 
2379    3527    2547    8128    2187    1216 


(37)  (38)  (89)  (40)  (41)  (42) 
8072  6283  8175  2534  6735  7219 
8728    2426    2830    12H5    5376    1972 
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(43) 
8522 
6243 

(44) 
7135 
1872 

(45) 
6347 
2563 

(46)    (47) 
8185    7345 
2453    2876 

(48) 
4372 
2583 

(49) 
85672 
23828 

(50) 
43763 
24235 

(51) 
87253 
34365 

Exerc 

(52)    (53) 
73875   63527 
38376   14238 

(54) 
63413 
28401 

ise  xiii 

Practical 

Problems. 

1.  A  horse  was  bought  for  125  dollars,  and  sold  for  117 
dollars  ;  how  much  was  lost  by  the  sale  ? 

2.  A  roll  of  carpet  contained  156  yards,  but  79  yards 
were  sold  from  it ;  how  much  remains  ? 

8.  A  house  cost  5440  dollars,  and  was  sold  for  6000 
dollars ;  how  much  was  the  gain  ? 

4.  A  man  died  in  1878  at  the  age  of  75  years ;  when 
was  he  born  ? 

5.  A  town  which  ten  years  ago  had  a  population  of  3745, 
has  now  a  population  of  6996  ;  what  is  the  gain  ? 

6.  I  went  to  a  store  and  bought  a  knife  for  66  cents,  and 
gave  the  storekeeper  a  four  dollar  bill  (400  cents)  to  pay 
for  it ;  how  much  change  did  he  give  me  back  ? 

7.  Two  little  girls  picked  74  quarts  of  blackberries  one 
gummer  ;  if  one  picked  37  quarts,  how  many  quarts  did  the 
other  pick  ? 

8.  Mr.  Eobinson's  horse  and  carriage  cost  four  hundred 
dollars ;  what  did  the  horse  cost,  if  the  carriage  cost  two 
hundred  and  twenty-five  dollars  ? 

9.  Suppose  a  man's  income  is  2453  dollars  a  year,  and 
his  expenses  are  1947  dollars,  how  much  can  he  save  in  a 
year? 

10.  Smith  bought  of  Brown  875  acres  of  land  for  23400 
dollars.  For  500  acres  of  the  tract  he  paid  11379  dollars  ; 
how  many  acres  were  in  the  remainder  of  the  tract  ?  And 
for  what  sum  was  it  purchased  ? 

Addition  and  Subtraction. 
Exercise  xiv. 
Find  the  result  of 

1.  7684-276 -369+284 -782. 

2.  869+784+468-266-368-248. 
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8.  1764-839+786+724- S68- 256. 

4.  136 -769 -284 +  968 -I- 208 +  372. 

5.  269- 1846+868 -274+297G  + 769. 

6.  769  +  785  +  368-784-369-249. 

7.  1869-2846  +  362-489+3007+249. 

8.  2845+3624-78695+784+93768. 

9.  7369-245-12456+85769-2572. 
10.  8004  +  2006-5008-3604  +  7200. 

Exercise,  xv. 

Practical  Problems. 

1.  A  man  owing  1369  dollars,  paid  at  one  time  264  dol- 
lars, and  at  another  748  dollars ;  how  much  did  he  still 
owe  ? 

2.  A  man  bought  a  farm  for  6780  dollars;  he  spent  1875 
dollars  for  improvements  and  977  dollars  for  stock.  He 
then  sold  the  whole  for  9000  dollars  ;  did  he  gain  or  lose, 
and  how  much  ? 

8.  The  sum  of  four  numbers  is  936287;  the  "first  is 
23789,  the  second  is  11892  less  than  the  first,  the  third  is 
35416  more  than  the  second  ;  what  is  the  fourth  ? 

4.  What  number  increased  by  the  difference  between 
1458  and  2362  will  make  the  sum  of  8641,  789  and  7008  1 

6.  A  collector  received  1200  dollars  from  four  men  ;  from 
the  first  he  got  352  dollars,  from  the  second  67  dollars 
more  than  this,  and  from  the  third  94  dollars  less ;  how 
much  did  he  receive  from  the  fourth  ? 

6.  At  an  election,  in  which  there  were  two  candidates, 
the  whole  number  of  votes  was  3694  ;  the  defeated  candi- 
date received  1369  votes  ;  what  was  tlie  majority  ? 

7.  A  boy  shot  an  arrow  up  the  road  173  feet  and  an- 
other down  the  road  234  feet  ;  his  little  brother  brought 
them  to  him ;  bow  far  did  he  walk  to  get  them  ? 

8.  John  and  James  play  marbles,  John  has  24  at  the 
beginning  and  James  36.  The  first  game  John  wins  4, 
the  next  he  winy  6,  the  next  he  loses  6,  the  next  he  loses 
3,  the  next  ho  wins  2  ;  how  many  marbles  has  each  now  ? 

9.  Find  the  final  remainder  in  subtracting  54368  ai 
many  times  as  possible  from  476209. 

10.  From  the  difference  between  576  and  7852,  take  the 
difiference  between  19101  and  18453. 

11.  The  sum  of  two  numbers  is  8764  ;  the  difference 
of  the  same  two  numbers  is  1658  ;  what  are  the  number*  ? 
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Section  IV.— Multiplication. 

1.  There  are  6  oranges  in  each  of  three  dishes ; 
how  many  are  there  altogether  ?  5  and  6  and  5  are 
how  many?  Three  6's  or  tliree  times  5  are  how 
many? 

2.  If  there  are  8  berries  in  one  cluster,  how  manv 
berries  are  there  in  6  dusters  ?  3  +  8  +  8+8  +  8 
are  how  many  ? 

8.  There  are  8  feet  in  one  yard,  how  many  feet  are 
there  in  2  yards  ?     In  4  yards  ?     In  6  yards  ? 

4.  There  are  6  working  days  in  1  weelv,  how  many 
working  days  are  there  in  2  weeks  ?  In  5  weeks  ? 
6  +  6  +  6-^0  +  6  are  how  many  ? 

5.  What  will  3  hats  cost  at" 2  dollars  each  ? 

Since  1  hat  costs  2  dollars,  8  hats  will  cost  2  -f  2  +  2 
dollars  or  8  times  2  dollars,  or  6  dollars.  Hence  3  hatw 
will  costs  6  dollars. 

6.  If  John  walks  8  miles  an  hour,  how  far  will  Lo 
go  in  4  hours  ? 

7.  If  a  First  Book  costs  8  cents,  what  will  5  First 
Books  cost  ? 

8.  What  will  4  buns  cost  at  2  cents  each 

9.  If  little  James  takes  2  steps  in  a  yard,  how  many 
steps  will  he  take  in  going  5  yards  ? 

10.  John  bought  4  tops  at  3  cents  a  piece,  how 
much  money  did  he  spend  ? 

35.  Wlien  any  number  is  to  be  added  to  itself  two 
or  more  times  the  work  may  be  shortened  by  a  pro- 
cess called  Multiplication. 

36.  The  number  resulting  from  the  MultipUcation 
is  called  the  Product. 

37.  The  number  to  be  added  scTcral  times  to  it- 
self is  called  the  Mu'tiplicand. 

38.  The  number  denotmg  liow  many  times  the 
Multiplicand  is  to  be  taken  is  called  the  Multiplier. 

30.  The  Siffn  of  Multiplication  is  formed  by  two 
Bhort  lines  crossing  each  othor  slantingly;  thus,  x  . 

It  shows  that  the  second  of  the  two  numbers  be- 
tween which  it  is  placed  is  to  bo  multiphed  by  the 
first,  thus  4  times  8  is  written  4x8. 
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40.  Principles. — 

1.  Tlic  MuUiplicand  may  be  cither  an  ab.stract  or 

a  coucreto  number.      Tiio  maltiplier  must 
always  be  regarded  as  an  abstract  number. 

2.  The  Product  is  always  of  the  same  kind    as 

the  Multiphcand.     Thus  3x8  cents  are  9 
cents  ;  2  X  5  boys  are  10  boys. 

MTJLTIPLIGA  TIOX  TABLE. 


m    • 

Throe    i     Four 

Five 

Six 

Seven. 

^''^'^®    i    limes.,  j   times. 

times. 

times.        times. 

I  Is    ?.  i    1  is     3  i    1  is    4 

1  is    6 

1  is    6 

1  is     7 

t  ...    4;    2  ...    6|    2  ..    8 

2  ..    10 

2...  12 

2...  14 

^  ...    6;    3  ...    9     3  ...  12 

3  ...  15 

8  ...  18 

3  ...  21 

♦   ..    8i    4...  12'    4...  16 

4  ...  20 

4  ...  24 

4  ...  28 

5  ...10!    5...  15  j    0  ...  20;   5...  25 

6  ...  30 

5     .  35 

6  ...  12     6...  181    6  ...  24 

6  ...  30 

6  ...  36 

6  ...  42 

7  ...  14 

7  ...  21  !    7  ...  28 

7  ...  35 

7  ...  42 

7  ...  49 

f<  ...  10 

8. ..24  I    8...  32 

8  ...  40 

8  ...  48 

8  ...  56 

0.  ...  18 

9  ...  27'    9  ...  36 

9  ...  45 

9  ...  54 

9  ...  63 

10...  20110  ..  30,10...  40 

10  ...  60 

10  ...  60 

10  ...  70 

11  ...22  11  ...33  In  ...44 

11  ...  55 

11  ...  66 

11  ...  77 

12  ...  24;  12  ...  86il2  ...  48 

12  ...  00 

12  ...  72 

12  ...  84 

Eidit   1      Nine 

Ten 

Eleven 

Twelve 

times.    1     times. 

times. 

times. 

times. 

1  is    8  j    1  is      9 

1  io    10 

1  is    11 

1  is     12 

2  ...  16  f    2...    18 

2  ...    20 

2...    22 

2  ...    24 

?.  ...  24  i    8...    27 

8  ...    30 

8  ...    33 

3  ...    36 

4  ...  32  i    4  ...    36 

4  ..    40 

4...    44 

4^..    48 

5  ...  40     6  ...    45 

5  ...    50 

6  ...    55 

6  ...    60 

6. ..48  I    6...    54 

6  ...    60 

G...    06 

6  ...    72 

7  ...  56  I    7  ...    63 

7  ...    70 

7  ...    77 

7...    84 

8  ...  04 

8...    72 

8...    80 

8  ...    88 

8...    96 

9  ...  72 

9  ...    81 

9  ...    90 

9  ..    99 

9  ...  108 

10  ...  80 

10  ...    90 

10  ...  100 

10  ...  110 

10  ...  320 

11  ...  88 

11  ...    99 

11  ...  110 

11  ...  121 

11  ...  132 

12...( 

)6 

12  ...  108 

12  ... 

120 

12  . 

..  132 

12 

...  144 

1.  Multiply  b^  2  from  1  to  12  ;  by  3  from  1  to  6. 

2.  Multiply  by  4  from  3  to  9  ;  by  6  from  12  to  4. 
8.  Multiply  by  6  from  3  to  10 ;  by  7  from  12  to  6. 
4.  Multiply  8  from  12  to  2  ;  by  9  from  1  to  11. 
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6.  What  will  5  hats  cost  at  7  doUaro  each? 

If  1  bat  costs  7  dollais,  5  Lr.ts  will  cost  5  times  7 
dollavfl,  or  35  dollara. 

6.  What  will  4  pairs  of  boots  coct  at  6  dollars  a  pair  ? 

7.  A  sheep  costs  7  dollars ;  how  much  will  6  sheep  cost  at 
the  same  rate  ? 

8.  How  much  will  12  tons  of  coal  cost  at  6  dollaro  a 
ton? 

9.  A  man  can  earn  4  dollars  a  day ;  how  much  can  ho 
earn  in  9  days  ? 

10.  At  the  rate  of  8  marbles  for  a  cent,  how  many  can 
be  bought  for  12  cents  ? 

11.  Wiiat  will  7  lead  pencils  cost  at  7. cents  apiece  ? 

12.  If  a  man  cuts  3  cords  of  wood  in  a  day,  how  man}' 
cords  can  he  cut  in  12  days  ? 

13.  If  8  men  can  do  a  piece  of  work  in  7  days,  hovv 
many  days  will  it  take  one  man  to  do  it  ? 

14.  How  many  dollars  will  buy  9  tons  of  hay  at  12  dol- 
lars a  ton  ? 

15.  In  an  orchard  there  are  12  rows  of  trees,  and  1 1 
trees  in  each  row  ;  hoW  many  trees  are  ^there  in  tiie 
orchard  ? 

16.  If  a  quantity  of  provisions  will  last  8  men  7  days, 
how  many  days  will  the  same  provisions  last  one  man  ? 

17.  If  12  bushels  of  apples  are  picked  from  eaoli  of  8 
trees,  how  many  bushels  are  picked  from  all  ? 

41 .  Multiplication  may  be  divided  iuto  two  case : 
2.   When  the  Multiplier  does  not  exceed  twelve. 
2.   When  the  Midtiplier  exceeds  twelve. 

*  Case  I. 

43.  When  the  Multiplier  does  not  exceed 
twelve. 

Ex.  I. — How  many  are  4  times  87  boys  ? 
ist  Operation.  2nd  Operation. 

87  boys.  87  boys. 

87     "  4 

87     "  • 

H7     '•  348  boys. 


Sum       348  boys. 

In  the  first  operation  we  find  the  result  by  AMiixon. 

In  the  second  operation,  which  is  much   shorter,  we 
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write  down  87  once,  and  we  put  4,  the  number  of  times  it 
is  to  be  taken,  under  the  units'  figure  of  the  Multiphcand. 
We  then  begin  at  the  right  hand  side  to  multiply  by  4; 
4  times  7  units  are  28  units,  or  2  tens  and  8  units.  We 
write  the  8  units  under  the  units  and  add  the  2  tens  to  the 
product  of  the  tons.  Wo  next  take  4  times  8  tens. 
4  iiracs  8  tens  aro  32  tens  and  2  tens  make  84  tens,  or  8 
hundreds  and  4  tens.  Then  we  write  down  4  in  the  tens' 
place  and  3  in  the  hundreds"  place. 

Exercise  xvi. 

(1)         n  (3)  (4) 


Multiply    7432      81: 

>2      72312      92123 

By          2 

2          3         4 

ir>)              (G)       (7) 

(8)        (9) 

o".»  boys   47  cents.   137  cow3.   186  applee.   234  girls. 

5       6        7 

8          9 

Multiplj? 

10.  315  bv  6. 

25.  6742  by  8. 

11.  480  by  7. 

26.  6040  by  9. 

12.  614  by  5. 

27.  61783  by  7. 

13.  7842  by  3. 

28.  60784  ))y  6. 

14.  6843  by  7. 

29.  85643  by  5. 

15.  8742  by  5. 

30.  170504  by  6. 

16.  9764  by  8. 

31.  683471  by  6. 

17.  8978  by  6. 

32.  863478  by  7. 

18.  14068  by  5. 

33.  785473  by  8. 

19.  18007  by  4. 

34.  246353  by  9. 

20.  82709  by  8. 

35.  786549  by  10. 

21.  21876  by  7. 

86.  832957  by  11. 

22.  70095  by  9. 

87.  987356  by  11. 

23.  58799  by  6. 

88.  757638  by  12. 

24.  71873  bv  0. 

89.  895324  by  12. 

Exercise  xvii. 
Practical  Problems. 

1.  What  will  4070  lemons  cost  at  4  cents  each  ? 

2.  What  will  37086  oranges  cost  at  5  cents  each  ? 

3.  A  man  paid  387  dollars  for  a  house ;  how  much 
lould  he  give  for  7  such  houses  ? 

4.  What  will  3043  pairs  of  boots  cost  ftt  5  dollars  a 
ur? 
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6.  There  are  56  sheep  in  one  flock  ;  hoTf  many  sheep  are 
there  in  6  euch  flocks  ?  What  i»  the  value  of  each  flock 
at  7  dollars  a  head  ? 

6.  A  man  bought  884  pounds  of  cugar ;  he  sold  290 
pounds ;  how  much  had  ho  left?  How  much  did  he  re- 
ceive for  what  he  sold,  at  9  cento  a  pound  ?  What  is  the 
remainder  worth  at  8  cents  a  pound?  At  7  cents  a 
pound  ? 

7.  A  merchant  sold  878  kegs  of  nails  at  9  dollars  a  keg  ; 
32  hundred  weight  of  iron  at  7  dollars  a  hundred  weight ; 
what  did  each  of  the  articles  come  to  ?  What  did  both 
come  to  ?  He  paid  away  1389  dollars  ;  hov/  much  money 
had  ho  left  ? 

8.  I  have  a  book  with  220  pages,  there  are  6  paragraphs 
jn  each  page  ;  there  are  9  lines  in  each  paragraph  ;  tli'^r'? 
are  8  words  in  each  line  ;  there  are,  on  an  average,  5  let- 
ters in  each  word  ;  how  many  paragraphs  are  there  in 
the  book  ?  How  many  Unes  ?  How  many  words  1 
How  many  letters  ? 

9.  A  grocer  sold  37  pounds  of  rice  at  8  cents  a  pound ; 
46  pounds  of  sugar  at  9  cents  a  pound  ;  what  did  the  rice 
come  10  ?  What  did  the  sugar  come  to  ?  What  did  both 
come  to  ?     What  did  one  cost  more  than  the  other  ? 

10.  A  man  bought  137  pints  of  chestnute  at  8  cents  a  pint ; 
246  pints  of  peanuts  at  9  cents  a  pint ;  what  did  each  cost  ? 
What  did  both  cost  ?  How  much  did  one  cost  more  than 
the  other  ? 

43.  To  multiply  by  the  factors  of  a  number, 

41.  The  Factors  of  a  number  are  tliose  numbers 
which  multiplied  together  will  produce  it.  Thusu  S 
and  6  are  the  factors  of  15. 

Ex.  2.  Multiply  742  by  36. 

86  =  6x6,  or  9X4,  or  12x3.. 

742  742  742  74'4 

36  6  9  12 


4452  4452  6678  8904 

2226  6  4  3 


26712  26712     •       26712  26712 

It  is  thus  seen  that  the  Multiplicand  multiplied  by  \rit 
Multiplier,  or  by  any  set  of  factors  into  which  it  can  bo 
separated,  gives  the  same  product. 


Multiply 

1.  478  by  25. 

2.  976  by  42. 

3.  1879  by  03. 

4.  18G2  by  49. 
6.  8936  by  54. 
6.  4729  by  72. 
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Exercise  xviii. 


7.  2345  by  81. 

8.  3764  by  64. 

9.  2978  by  45. 

10.  3475  by  18. 

11.  7649  by  24. 

12.  9365  by  144. 


18.  In  one  mile  there  are  1760  yards,  how  many  yards 
are  there  in  56  miles? 

14.  If  sound  travels  1142  feet  in  one  second  how  far  will 
it  move  in  one  minute  or  60  seconds. 

15.  What  will  72  bushels  of  wheat  cost  at  118  cents  for 
one  bushel  ? 

16.  If  27  men  can  do  a  piece  of  work  in  17  daj'g,  how 
long  will  it  take  one  man  to  do  the  same  work  ? 

17.  What  is  the  cost  of  24  horses  at  the  rate  of  125 
dollars  each  ? 

18.  If   a  yoke  of  oxen  costs  135  dollars,   what  will 
63  yoke  cost  ? 

19.  If    a    man    spends  945  dollars    in    a    year,    how 
miich  will  he  spend  at  the  same  rate  in  21  years  ? 

20.  There  are  1440  minutes  in  a  day  ;  how  many  min 
utes  are  there  in  28  days  ? 

Case  II. 
45.  When  the  Multiplier  exceeds  twelve. 
Ex.  3.  Multiply  479  by  57. 

479 

57 


Ist'pai'tial  product   3853=  7  times  the  Multiplicaud. 
2nd     "  *'       2395    =50     " 

Entire  '*       27303  =57     "       *'  '* 

Since  57  is  composed  of  7  units  and  5  tens  or  50,  67 
times  the  number  must  be  equal  to  7  times  the  number, 
plus  50  times  the  number.  7  times  479  is  3353,  the  first 
partial  product.  We  get  50  times  479  by  first  finding  5 
times  479  and  then  multiplying  this  result  by  10.  5  time* 
479  is  2395  and  10  times  2395  is  23950,  the  second  partial 
product.    We  write  this  under  the  first  product  so  that 
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uuits  may  come  under  units,  tens  under  tens,  &c.,   and 
then  we  add  the  two  partial  products  together. 

In  actual  practice  we  always  omit  the  0  and  write  the 
second  partial  product  as  above. 

46.  Pi^OOF.— Multiply  the  Multiplier  by  the 
Multiplicand.  If  the  product  is  the  same  as 
before  the  work  is  likely  to  be  correct. 


Exercise  xlx. 


Multiply 

1.  744  by  635. 

2.  895  by  336. 
8.  972  by  243. 

4.  825  by  682. 

5.  973  by  745. 

6.  8462  by  781. 

7.  9643  by  683. 

8.  8532  by  763. 

9.  8984  by  133. 

10.  4659  by  886. 

11.  28352  by  345. 

12.  41678  by  287. 

13.  34073  by  435. 

14.  40735  by  628. 

15.  29304  by  789. 

16.  90705  by  897. 

17.  43445  by  678. 

18.  37436  by  835. 

19.  88888  by  789. 

20.  23567  by  597. 


21.  6484  by  6372. 

22.  7856  by  3375. 

23.  6748  by  6334. 

24.  4878  by  3437. 

25.  8547  by  7733. 

26.  85474  by  2647. 

27.  46887  by  3489. 

28.  56184  by  5474. 

29.  56664  by  4871. 

30.  25473  bv  4487. 

31.  73519  by  4735. 

32.  81897  bv  3456. 

33.  21346  bv  31452. 

34.  47309  bv  45233. 

35.  25737  bv  63252. 

36.  43629  bv  28516. 

37.  10786  by  31672. 

38.  47396  by  73462. 

39.  76448  by,54173. 

40.  28354  by  81867. 


47.  To  multiply  when  the  Multiplicand,  the 
Multiplier,  or  both,  contain  ciphers. 

Ex.  4.     Multiply  2479  by  4006. 


2479 

4006 

14874 

9916  _ 

9930874 


4006  times  2479  equals  4000  times 
2479  plus  6  times  2479.  6  times  2479 
is  14874  ;  4000  times  2479  is  9910000. 
These  partial  products  are  written  one 
under  the  other  as  before,  the  O'g 
being  omitted. 
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Multiply 

1.  41o  by 

2.  7004  by  .  . 
h.  r.64  by  5004. 
4.  27G9  by  708. 
6.  9006  by  7036. 


Exercise  xx. 


307. 
902. 


0.  1084  bv  4008. 

7.  2002  by  4103. 

8.  3678  by  7003. 

9.  9999  by  8008. 
10.  3674  by  200901. 


Ex  5.  Multiply  614000  by  700. 

This  result  is  the  same  as  that  ob- 

614000  tained  by  multiplying  614  by  7,  and 

700  then    annexing    to    the    right  five 

noughts,  which  is  the  sum  of  the 

429800000  number  of  noughts  to  the  right  of 

both  the  multiplicand,  614,  and  the 
multiplier,  7. 


Exercise 

xxi 

Find  tlie  value 

1.  0;  743X600.               1 

7.  Of  18000x623. 

2.  01847X700.                 1 

8.  Of  6400X640. 

8.  Of  9642x6300.             ! 

9.  Of  650x650. 

4.  Of  1875x6310.             ■ 

10.  Of  83600X7500. 

5.  Of  27X9000.                 1 

11.  Of  9230X7000. 

6.  Of  6000X13.                 ! 

12.  Of  8000X61000. 

Exercise 

xxii. 

Practical  Problems. 

1.  In  1  r^am  of  paper  there  are  480  sheets.  How  many 
nhootn  Hrc  thtre  in  947  reams  ? 

3.  If  "■  uotiou  mill  manufactures  637  yards  oi  cloth  in 
»  day,  hc>w  many  yards  will  it  make  in  307  days  ? 

5.  At  126  dollars  each  what  will  49  horses  cost  ? 

4.  A  merchant  bought  20  pieces  of  cloth  ;  in  each  piece 
there  were  57  yards  ;  how  many  yards  were  there  in  the 
whole  ? 

5.  If  19008  pounds  of  hay  arc  required  for  the  horses 
of  a  cavalry  regiment  for  one  day,  how  many  pounds  will 
be  needed  for  206  days  ? 

6.  What  would,  be  the  cost  of  constructing  809  miles 
of  plank  road,  at  3975  dollars  a  mile? 

7.  How  many  apples  will  au  orchard  containing  208 
trees  produce,  if  the  average  yield  is  1269  apples  for  eacii 
tree  } 
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8.  In  8  editions  of  750  books  each,  how  many  pages  are 
there,  if  each  book  contains  407  pages? 

9.  How  many  yards  of  sheeting  are  there  in  57  bales, 
each  bale  containing  25  pieces  and  each  piece  43  yards  ? 

10.  In  a  cotton  mill  there  are  29  looms  ;  each  loom  can 
weave  42  yards  daily.  At  this  rate,  how  many  yards  can 
be  woven  in  159  days  ? 

11.  A  lot  cost  420  dollars  ;  how  much  will  105  lots  cost 
at  the  same  rate  ? 

12.  A  drover  has  406  cows  worth  30  dollars  each ;  how 
much  are  they  all  worth  ? 

13.  How  much  will  it  cost  to  build  307  miles  of  railroad 
at  4060  dollars  a  mile  ? 

14.  A  contractor  built  604  miles  of  railroad  at  6500  dol- 
lars a  mile  ;  how  much  did  he  get  for  it  ? 

15.  If  it  requires  720  barrels  of  provisiono  to  supply  an 
army  for  one  day,  how  many  barrels  will  be  req^uirod  for 
365  days  f 

16.  If  one  acre  of  land  eogts  9620  dollars,  how  much  will 
736  acres  cost  ? 

17.  If  it  costs  98650  dollars  to  build  one  mile  of  railroad, 
how  much  will  it  cost  to  build  2809  miles  ? 

18.  There  are  15  fields  of  corn;  in  each  field  there 
are  97  rows,  and  256  hills  in  each  row  ;  how  many  hills 
are  there  in  the  15  fields  i 

19.  How  many  yards  of  doth  are  there  in  43  bales, 
each  bale  containing  72  rioco«,  and  each  piece  29  yards  I 

20.  If  a  railway  train  «'  os  18  miles  an  hour,  how  far 
will  it  go  in  17  day*  of  24  hourr^  each  ? 

Exercise  sxiii. 

Practical  Problems  involving  the    t^revious 

Rules. 

1.  B  bought  a  house  for  2900  dollars,  and  gavo  for  it 
98  cows  at  24  dollars  each,  and  the  rest  in  money ;  how 
much  money  did  he  pay? 

2.  One  army  contains  4575  mon,  and  another  36  times 
as  many,  lacking  1936  men ;  how  many  men  are  there  in 
the  second  army  ? 

3.  Mr.  Peters  has  2461  gallons  of  coal  oil,  Mr.  Martin 
has  1146  gallons,  and  Mr.  Bonson  has  147  times  as  much 
as  both  ;  how  much  has  Mr.  Benson  ? 

4.  A  farmer  sold  129  cows  at  37  dollars  each,  and  re- 
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3©iTe J  in  payment  2000  dollars;  how  much  yet  remains 
due? 

5.  B  sold  76  hens  at  73  cents  each,  96  turkeys  at  324 
cents  each,  and  received  in  payment  24000  cents ;  how 
much  remains  due  ? 

6.  A's  barn  cost  2485  dollars,  his  house  cost  3  times  as 
much,  and  his  farm  cost  as  much  as  both ;  what  was  the 
oost  of  the  house  ?  what  was  the  cost  of  the  farm  ? 

7.  A  drover  bought  36  horses  at  145  dollars  ahead,  and 
96  cows  at  28  dollars  a  head ;  which  cost  the  most,  and 
how  much  ? 

8.  A's  book  contains  248  pages,  with  2850  letters  on  a 
page,  and  B's  contains  325  pages,  with  3465  letters  on  a 
page;  how  many  letters  in  A's  book  ?    how  many  in  B's? 

9.  A  man  has  75  bags  of  apples,  each  bag  containing 
2  bushels;  how  much  will  he  receive  for  them,  at  125  cents 
a  bushel  ? 

10.  A  farmer  sold  25  firkins  of  butter,  each  firkin  con- 
taining 126  pounds,  and  received  for  each  pound  87 
cents ;  how  much  did  he  receive  for  it  all  ? 

11.  Find  the  product  ot  the  sum  and  difference  of  784 
and  397. 

12.  It  47'^  mpu  cntf  800  cords  of  wood  in  two  days,  how 
long  would  it  take  one  man  to  do  it  ? 

13.  A  farmer  sold  129  cows  at  29  dollars  each,  and  re- 
ceived in  payment  2300  dollars ;  how  much  yet  remains 
due? 

14.  A's  barn  cost  175  dollars  ;  his  house  cost  16  times 
as  much,  and  his  farm  cost  as  much  as  both ;  what  was 
the  cost  of  the  house  ?    what  was  the  cost  of  the  farm  ? 

15.  A  man  bought  56  acres  of  land  at  45  dollars  an 
acre,  and  78  acres  at  62  dollars  an  acre,  and  sold  the 
whole  at  53  dollars  an  acre.  Did  he  gain  or  lose,  and 
how  much  ? 

16.  A  merchant  bought  1600  barrels  of  flour  at  7  dollars 
a  barrel  ;  he  sold  900  barrels  at  12  dollars  a  barrel  ;  and 
the  remainder  at  5  dollars  a  barrel.  Did  he  gain  or  lose, 
and  how  much  ? 

17.  If  a  house  is  worth  3250  dollars,  and  the  farm  on 
which  it  stands  3  times  as  much  and  450  dollars  more, 
and  the  stock  on  the  farm  twice  as  much  as  the  house 
lacking  2368  dollars;  what  is  tlie  value  of  the  whole  ? 

18.  A  has  4278  dollars  more  than  B,  and  1225  dollars 
less  than  C,  who  has  7864  dollars ;  and  D  has  as  much  as 
A  and  B  together.    How  much  has  D  ? 
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19.  A  mau  invests  in  trade  450  dollars  at  one  time,  at 
nuother  840  dollars,  at  another  1125  dollars,  and  at  an- 
other 1640  dollars  ;  how  much  must  he  added  to  these 
suras  that  the  amount  invested  by  him  shall  be  increased 
three  fold  ? 

20.  A  mau  sold  his  house  for  4500  dollars,  and  250 
acres  of  land  at  75  dollars  an  acre  ;  he  got  iu  payment 
5000  dollars  in  cash,  239  cattle  at  25  dollars  eacli,  and 
317  sheep  at  5  dollars  each ;  how  much  was  still  due 
him  ? 

Section  IV.— Division. 

1.  John  has  9  apples  which  he  wishes  to  divide 
equally  among  his  3  brothers  ;  how  many  a]?ples  can 
he  give  to  each  ? 

H')re  we  are  required  to  divide  9     9  applos. 
apples    into  3  eqaal  parts.     If  John     3 
gives  each  brother  07ie  apple,  it  will    — 
require  3  apples,  and  6  apples  would     6  1st  remainder, 
be  left.    If,  now,  he  gives  each  of  thorn     3 
another  apple,  it  will  require  8  more     — 
apples,  and  3  apples  would  be  left.     If    3  2nd  remainder, 
he  gives  them  one  apicco  a  third  t;m§     3 
there  would  be  none  left.     Heuco,  it    — 
is  plain  that  he  can  give  each  of  his     0  8L-d  remainder, 
brothers  3  apples. 

In  this  example  we  see  that  9  contains  3  three  time?', 
for  if  we  subtract  8  from  9  three  times,  nothing  is  left.  A 
number,  therefore,  may  be  divided  into  equal  parts  by  sub- 
traction. Hence,  we  see  that  division  ly  simply  a  short 
method  of  performing  several  successive  subtractions  of 
the  same  number. 

We  might  liave  obtained  the  result  in  a  shorter  way,  as 
follows  :  Sinco  3  times  3  is  9,  we  sec  that  3  is  contamed  in 
9  three  times.  Hence,  to  find  iiovv  many  times  one  num- 
ber is  contained  in  a  second,  we  Lave  merely  to  find  what 
number  multiplied  by  the  first  will  produce  the  second. 

2.  How  many  times  2  horses  are  6  horses  ? 

3.  How^  many  times  3  cents  are  12  cents  ? 

4.  How  many  times  is  5  contain  d  in  15? 

Since  3  times  5  is  15,  5  is  contained  3  times  in  15. 

5.  How  many  times  is  6  contain^'^d  in  30  ? 

6.  If  a  boy  earns  24  dollars,  bow  many  times  4 
dollars  does  he  earn  ? 
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7.  How  many  times  6  boys  are  30  boys  ? 

8.  Three  dogs  have  12  feet ;  how  many  feet  has  1 
dog? 

9.  How  many  times  4  feet  are  12  feet  ? 

10.  A  bush  lias  8  roses ;  how  many  times  2  roses 
has  it  ?     How  many  times  4  roses  ? 

11.  How  many  times  9  boys  are '27  boys  ? 

12.  A  house  has  12  doors;  how  many  times  8 
doors  has  it  ? 

13.  How  many  times  7  horses  are  21  horses  ? 

14.  How  many  times  is  7  contained  in  28  ? 

15.  How  many  times  is  4  contained  in  20  ? 

16.  How  many  times  is  5  contained  in  30  ? 

48.  When  it  is  required  to  find  how  many  times 
one  number  contains  another  the  process  is  called 
Division. 

4i).  The  number  to  be  divided  is  called  the  Divi- 
dend. 

50.  The  number  by  which  we  divide  is  called  the 
Divisor. 

5t.  The  number  of  times  the  Divisor  is  contained 
in  the  Di\ddend  is  called  the  Quotient. 

52.  When  the  Di\dsor  does  not  go  an  exact  num- 
ber of  times  into  the  Dividend,  the  exctss  is  called  the 
Remainder. 

53.  The  remainder,  bcmg  part  of  the  Dividend, 
will  always  be  of  the  same  kind  or  denomination  as 
the  Dividend. 

54.  The  Sign  of  Division  is  a  short  horizontal 
line,  with  a  dot  above  it  and  another  below  it ; 
thus,  -r .  It  shows  that  the  number  before  it  is  to  be 
divided  by  tlie  number  after  it.  Thus  8^-2  =  4  is 
read,  8  divided  by  2  is  equal  to  4. 

55.  Division  is  frequently  indicated  by  a  line, 
with  the  dividend  above  it  and  the  divisor  below  i*"-  - 
thus,  ^  signifies  that  9  is  to  be  divided  by  8. 

56.  Division  may  be  divided  into  two  cases: 

1.  When  the  divisor  does  not  exceed  twelve. 

2.  When  tJie  divisor  exceeds  tioelve. 
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DIVISION  TABLE. 

lin 

2  in 

3  in 

4  in 

i     1     1  time 

2     1  time 

8     1  time 

4     1  time 

1     2    2  times 

4    2  times 

6     2  times 

8    2  times 

8     3" 

6    3" 

9     3" 

12    3      " 

4    4*' 

8    4"         12     4      " 

10     4      " 

5    6'* 

10     5      "        15     5      " 

20     5      " 

6     6" 

12     6      "         18     6      " 

24     6      " 

7     7" 

14     7      "      1  21     7      " 

28     7      " 

8    8" 

16     8      "      i  24    8      " 

32     8      " 

9     9" 

18    9      "        27     9      " 

36     9      " 

10  10      " 

20  10      "        30  10      " 

40  10      " 

11  11      " 

22  11      "        33  11      " 

44  11      " 

12  12      " 

24  12      "      f  36  12      " 

48  12      " 

5  in 

6  in 

7  in 

8  in 

5     1  time 

6     1  time 

7     1  time 

8    1  time 

10    2  times 

12    2  times 

14    2  times 

16     2  times 

15     3      " 

18     3      " 

21     3      " 

24    3      " 

20    4      " 

24    4      "        28     4      " 

32    4      " 

25     5      " 

30     5      "      ,  35     5      " 

40    5      *■ 

30     6      " 

36    6      " 

42     6      " 

48     6      " 

35     7      " 

42    7      " 

49     7      " 

56    7      " 

40     8      " 

48     8      ". 

50    8      " 

64     8      " 

45    9      " 

54     9      " 

63     9      " 

72    9      " 

50  10      " 

60  10      " 

70  10      " 

80  10      " 

55  11      " 

66  11      " 

77  11      " 

88  11      " 

60  12      " 

72  12      " 

84  12      " 

96  12      " 

9  in 

10  in 

11  in 

12  in 

9     1  time 

10     1  time 

11     1  time 

12     1  time 

18    2  times 

20     2  times 

22     2  times 

24     2  times 

27     3      " 

30     3      " 

33     3      " 

36     3      " 

36     4      " 

40     4      " 

44     4      " 

48     4      " 

45     5      " 

50     5      " 

55     5      " 

60     5      " 

54    6      " 

60     6      " 

66     6      " 

72     6      " 

63     7      " 

70     7      '• 

77     7      " 

8i     7      " 

72    8      " 

80    8      " 

83    8      " 

96     8      " 

81     9      " 

90    9      " 

99     9      " 

103     9      " 

90  10      " 

100  10      " 

110  10      " 

120  10      " 

99  11      " 

110  11      " 

121  11      " 

132  11       " 

108  12      "      J 

120  12      " 

132  12      ♦♦ 

144  12      " 
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Oral    Exercise. 

1.  86  is  how  manv  times  4  ?     How  many  times  12? 

2.  How  many  times  7  is  28?     Is  42?     Is  84?     Is  35  ? 

3.  How  many  times  9  in  27  ?     In  45  ?    In  63  ?    In  99  ? 

4.  A  farmer  recoived  8  dollars  lor  2  sheep ;  what  wae 
the  price  of  each  ? 

Since  he  received  8  dollars  for  2  sheep,  for  1  shee7. 
he  must  get  as  many  dollars  as  the  number  oi 
times  2  is  contained  in  8.  2  is  contained  4 
times  in  8,  because  4  times  2  is  8  ;  hence  4  dol- 
lars was  the  price  of  each  sheep. 

5.  If  a  man  walks  24  miles  in  6  hours,  how  far  will  he 
walk  in  1  hour  ? 

6.  If  1  man  can  do  a  piece  of  work  in  32  days,  how 
long  will  it  take  8  men  to  do  it  ? 

7.  If  7  yards  of  silk  can  be  got  for  21    dollars,  how 
much  will  1  yard  cost  ? 

8.  If  27  yards  of  cloth  can  be  bought  for  3  dollars,  hov/ 
many  yards  can  be  got  for  1  dollar. 

9.  If   3  hats   cost    9  dollars,  how  much  will    1  hal 
cost  ?     How  much  will  7  cost  ?     How  much  will  12  cost  ? 

10.  How  many  times  5  oranges  are  50  oranges  ?     Is  tho 
result  a  concrete  number,  or  an  abstract  number  ? 

11.  If  you  can  buy  a  lead  pencil  for  3  cents,  how  many 
can  you  buy  for  24  cents  ? 

12.  How  many  barrels  of  apples,  at  2  dollars  a  barrel, 
can  be  bought  for  24  dollars  ? 

13.  If  a  man  walks  3  miles  an  hour,  bow  many  houv 
mil  it  take  him  to  walk  18  miles  ? 

14.  A  farmer  divides    84    bushels    of  apples   equally 
among  12  men  ;  how  many  bushels  does  each  receive  ? 

15.  72   cents  are    paid  for  12    eggs ;  how  much  will 
1  cost  at  the  same  rate  ? 

16.  How  long  will  it  take  12  men  to  perform  a  piece  oi 
work  that  1  man  can  do  in  60  days  ? 

17.  A  man  planted  an  orchard  of  120  trees  an,l  put  10 
in  each  row  ;  how  many  rows  are  there  in  the  orchard  ? 

18.  How  many  u-en  at  9  dollars  a  month  can  be  hired 
1  month  for  81  dollars  ? 

20.  If  6  barrels  of  flour  cost  54  dollars,  liow  much  will 
1  barrel  cost? 


58  ELEMENTARY    .UlITHMETIC. 

Case  I. 

5T.  When   the    divisor    does    not    exceed 
Twelve. 

Ex   I.  How  many  times  is  7  contained  in  952  ? 


Divisor. 

Dividend. 

Quoitent. 

7) 

952 

(iS6 

We  write  the  divisor  at 

7 

the  left,  and  the  Quotient 

25 

at  the  right  of  the   Divi- 

21 

dend,  and  begin  at    the 

42 

left  to  divide.     7    is  con- 

42 

tained   in   9   hundreds  1 

hundred  times  and  a  remainder.  We  write  the  1  hundred 
in  the  Quotient,  and  multiply  the  Divisor  7  by  the  1  hun- 
dred. This  gives  us  7  hundreds,  which  we  write  under 
the  hundreds  of  the  Dividend.  We  then  subtract  the  7 
hundreds  from  the  9  hundreds  and  the  remainder  is  2 
hundreds,  or  20  tens.  We  add  the  5  tens  of  the  dividend 
to  these  20  tens  and  set  down  the  25  tens.  7  is  contained 
in  25  tens  3  tens  times,  and  a  remainder.  We  write  the 
3  tens  in  the  Quotient  and  multiply  the  Divisor  by  the  8 
tens  of  the  Quotient.  This  gives  21  tens,  which  we  write 
under  the  jyar<ui^  Dividend,  25  tens.  We  subtract,  and 
the  remainder  is  4  tens  or  40  units.  We  add  the  2  units 
of  the  Dividend  to  these  40  units  and  set  down  the  42 
units.  7  is  contained  in  42  units  6  units  times.  We  write 
the  6  units  in  the  Quotient  and  multiply  the  Divisor  by 
the  6  units.  This  gives  us  42  units,,  which  we  subtract  as 
before,  and  nothing  remains. 

The  working  of  the  preceding  example  may  be 
shortened  as  follows  : — 

Divisor  7)952  Dividend.     We   write   the  Divisor  to  the 
13G  Quotient.  left   of  tlie  Dividend   and 

proceed  as  follows : — 

7  is  contained  in  9,  1  time  and  2  over.  We  place  the  2 
before  tho  5  and  thus  make  25.  7  is  contained  in  25,  3 
times  and  4  over.  We  place  this  4  before  2  and  thus  make 
12.     7  is  contained  in  42,  6  times. 

•  When  the  Divisor  does  not  exceed  12  the  multiplication 
and  subtraction  are  performed  mentally  the  quotient  only 
being  written  down,  t))e  vvork  being  thus  greatly  short- 
ened.    This  is  calhnl  Shoit  Division. 

When  all  the  ditferent  steps  of  the  solution  are  written, 
the  process  is  called  l-ong  Division. 


DIVISION.  89 

Exercise  xxiv. 

(^)  (2)  (3)  (4)  (5) 

2)30(  2)58(  2)54(  2(92(  2)96( 

(6)  (7)  (8)  (9)  (10) 

3)576(  3)465(  6)T2V.{  3)873(  3)975( 

(11)  (12)  (13)  (14)  (15) 

1)S52(  4)764(  4)032(  4)576(  4)748 ( 

(IG)  (17)  (18)  (19)  (20) 

5)735(  o)850(-  5)075(  o)745(  5)835( 

(21)  (22)  (23)  (24)  (2o) 

6)732{  6)84G(  6)924(  6)972(  6)834( 

(20)  (27)  (28)  (29)  (30) 

7)78-^.(  7)798(  7)833(  7)9G0^  7)959( 

(31)  (32)  (33)  (34)  (35) 

8)89G(  8)936;  8)944(  8)97G(  8)992( 

(3G)  (37)  (38)  (39'  (40) 

9)468(  9)576(  9)864(  9)708(  9)6u6( 

Exercise  xxv. 

(1)  (2)  (3)  (4;  (5) 

2)456  2)736  2)548  2)374  2)538 


(8) 
3)735 

(7) 
3)816 

(8» 
3)522 

(9) 
3)414 

(10) 
3)738 

ai) 

5)669 

(12) 
3)513 

(13) 
3)546 

(H) 
3)765 

(15) 
3)825 

(16) 
1)512 

(17) 
4)624 

(18) 
4)732 

(19) 
4)576 

(20) 

^-1824 

(21i 
4)736 

(22) 
4)816 

(23) 

4)972 

(24) 
4)608 

(25, 
4)436 

(26) 
5)615 

(27) 
5)735 

(28) 
5)645 

(29) 
5)785 

(30) 
5)840 

The  pupil  is  expected  to  work  Exercise  xxiv.,  ftrst  by  Long  Divi' 
tion.  %cA  a»»*>b7  Short  Diviiion. 
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(81) 

5)815 

(32) 

5)935 

^83) 
5)780 

,84) 

5)765 

(35) 

5)880 

(36) 
6)834 

(37) 
6)648 

(38) 
6)654 

6)774 

(40; 
6)864 

(41) 
6)1476 

(42) 
6)3386 

(4Q) 
6)2514 

(44) 
6)3654 

(45) 
6)7338 

(46) 
7)2569 

(47) 

7)4732 

(48) 
7)8456 

l49) 
7.)9359 

(50) 
7)9870 

(51) 
8)7256 

(52) 
8)3656 

(53)- 

8)7576 

(54) 
8)29352 

(55) 
8)111032 

(56) 
9)8892 

(57) 
9)3978 

(58) 
9)2565 

(59) 
0)63288 

(00) 
9)67356 

Exercise  xxvi. 
Practical  Problems. 

1.  At  6  cents  eaclf,  how  many  oranges  can  be  bought  for 
354  cents  ? 

2.  At  2  dollars  a  day  how  many  days'  work  can  I  hire 
for  346  dollars  ? 

8.  How  many  pounds  of  rice  at  4  cents  a  pound  can  I 
buy  for  3672  cents  ? 

4.  In  3  feet  there  is  1  yard  ;  how  many  yards  are  there 
in  693  feet  ? 

6.  If  8  men  can  dig  768  rods  of  ditch  in  3  weeks,  how 
many  rods  can  1  man  dig  in  the  same  time  ? 

6.  If  7  yards  of  cloth  cost  637  cents,  what  will  1  yard 
cost  ? 

7.  If  9  men  can  dig  135  bushels  of  potatoes  in  1  day, 
how  many  bushels  can  1  man  dig  in  1  day  ? 

8.  When  7  is  multiplied  by  a  certain  number  the  pro 
duct  is  861,  what  is  the  number  ? 

9.  If  6  bins  of  equal  size  are  exactly  filled  by  36312 
bushels  of  grain,  how  much  does  each  bin  hold  ? 

10.  If  7  men  can  cut  56  cords  of  wood  in  4  days,  how 
much  can  1  man  cut  in  the  same  time  ? 


DIVISION. 

Ex.  2.  Divide  70268  by  7. 
l^ivisor  7  )  70268  Dividend. 
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10038  Quotient,  2  Remainder. 
In  this  example  we  say  7  is  contained  in  7  ten  thou- 
sands, 1  ten  thousand  times  and  no  remainder.  We  put 
down  this  1  in  the  ten  thousands'  place.  7  is  not  con- 
tained in  0  thousands.  We  put  a  0  in  the  thousands' 
place.  7  is  not  contained  in  2  hundreds.  We  again 
write  a  0  in  the  hundreds'  place.  7  is  contained  in  26 
tens,  3  tens  times  and  5  over.  We  write  the  3  in  the  tens' 
place.  7  is  contained  8  times  in  68  units  and  2  over. 
We  write  8  in  the  units'  place  and  indicate  the  division  of 
the  2,  thus,  ?  ;  this  is  annexed  to  10038,  thus,  ]0038?. 

58.  Pi^OOF.— Multiply  the  Quotient  by  the 
Divisor,  and  to  the  Product  add  the  Remain- 
der, if  any,  and  if  the  result  is  the  same  as  the 
Dividend  the  work  is  likely  to  be  correct. 


Exercise  xxvii. 


Divide 

1.  6532  by  3. 

2.  11236  by  9. 

3.  57036  by  6. 

4.  11485  by  7. 

5.  98537  by  8. 

6.  345246  by  5. 

7.  1680245  by  4. 

8.  3432026  by  6. 

9.  6216503  by  8. 

10.  7295849  by  10. 

11.  16779120  by  12. 

12.  37000305  by  5. 

13.  6767692  by  7. 


14.^6464237  by  9. 
15.  46626289  by  11. 
10.  2523360  by  6. 

17.  160590736  by  8. 

18.  370370480  by  10. 

19.  101650247  by  12. 

20.  51088982  by  7. 

21.  67320837  by  9. 

22.  30040526  by  11. 

23.  106131923  by  12. 

24.  740048200  by  8. 

25.  45603875  by  10. 

26.  336384072  by  9. 


Exercise  xxviii. 
Practical  Problems. 

1.  When  flour  is  worth  8  dollars  a  barrel,  how  many 
barrels  could  be  bought  for  3456  dollars  ? 

2.  If  7  casks  of  sugar   weigh  8792   pounds,    whai 
the  average  weight  of  each  cask  ? 
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8.  A  father  dying  left  an  estate  of  37356  dollars  to  be 
divided  equally  among  his  wife,  his  two  sons  and  his 
three  daughters  ;  what  was  the  share  of  each  ? 

4.  Five  men  bought  a  horse  for  160  dollars ;  they  hire 
him  out  at  4  dollars  a  day  for  24  days,  and  sell  him  for 
120  dollars  ;  how  much  will  each  one  gain  ? 

6.  A  grocer  bought  15  barrels  of  flour  for  100  dollars ; 
he  sold  it  so  as  to  gain  20  dollars;  how  much  did  he 
receive  per  barrel  ? 

6.  How  long  will  it  take  two  boys,  starting  at  the  same 
place,  and  travelling  in  opposite  directions,  to  be  29070 
rods  apart,  if  one  goes  5  and  the  other  7  rods  in  a  minute  ? 

7.  If  66  apples  are  divided  equally  among  5  boys,  how 
many  does  each  boy  receive  ? 

In  performing  this   division  we         6)  66  Dividend. 

see  that  each  boy  receives  

13    whole    apples,  and  that  13i  Quotient, 

there  is  one  apple  left.  This  apple,  being  part  of 
the  dividend,  is  also  to  be  divided  among  the  6 
boys, but  when  anything  is  divided  into  five  equal 
parts  one  of  the  parts  is  called  one-Jiflh  and  is 
written  \.  EachSboy  will,  therefore,  receive  13] 
apples.         # 

8.  If  4  sacks  of  coffee  weigh  523  pounds ;  what  is  the 
weight  of  each  ? 

9.  If  626  dollars  be  divided  equally  among  5  men,  what 
would  be  the  si  are  of  each  ? 

10.  In  one  week  there  are  7  days ;  how  many  weeks 
are  there  in  365  days  ? 

11.  John,  James  and  William  have  altogether  756  mar- 
bles, which  they  wish  to  divide  equally  ;  what  will  be  th? 
share  of  each  ? 

12.  A  man  has  4  equal  lots  of  land,  containing  in  all 
2759  acres ;  how  many  acres  are  there  in  each  lot  ? 

13.  If  9  car-loads  of  freight  weigh  141712  pounds,  what 
is  the  weight  in'each  car-load  ? 

14.  If  8  wagons  carry  4384  bricks,  how  many  bricks 
can  be  carried  on  one  wagon  ? 

Case  II. 

59.  When  the  Divisor  is  greater  than 
Twelve. 
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Ex.  3.  Divide  4839  by  17. 

Divisor.    Dividend     Quotient, 
17  )       4839      (  284 
84 

148 
136 

79 
68 

11  Remainder. 

Since  17  is  not  contained  in  4  thousands  any  thousand 
times,  we  unite  the  4  thousands  to  the  8  hundreds,  mak- 
ing 48  hundreds  ;  17  is  contained  in  48  hundreds  2  hun- 
dred times.  We  set  down  2  as  the  first  figure  in  the 
quotient,  then  multiply  17  by  2,  and  subtract  the  product, 
34  from  48.  The  remainder  is  14.  To  this  remainder 
we  annex  the  3  tens  ot  the  dividend,  making  143  tens  ;  17 
is  contained  in  143  tens  8  tens  times.  We  set  down  8  as 
the  next  figure  of  the  quotient,  then  multiply  17  by  8,  and 
subtract  the  product,  130  from  143.  The  remainder  is  7 ; 
to  this  remainder  annex  the  next  figttre  of  the  dividend 
and  continue  as  before. 

Ex.  4.  Divide  74198  by  37 

37)     74198    (2006 
74 

198 
185 

13 

In  this  example  we  find  there  is  no  remainder  on  sub- 
tracting 74  from  74  and  on  bringing  down  1,  the  third 
figure  of  the  dividend  37  is  not  contained  in  it ;  we  there- 
tore  write  0  as  the  second  figure  of  the  quotient.  When 
we  bring  down  9,  the  next  figure  of  the  dividend,  37  is  not 
contained  in  19  ;  we  therefore  write  another  0  as  the  third 
figure  of  the  quotient.  When  we  bring  down  8  the  last 
figure  of  the  dividend,  87  is  contained  in  198  5  times,  and 
we  go  on  as  before. 

Note. — For  every  Jj^;ure  of  the  dividend  brought  down 
one  figure  must  be  written  in  the  quotient. 
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The  proof  is  the  same  as  in  Short  Division, 
2005     Quotient. 
87    Divisor. 


14036 

6015 

Product 

74185 

13 

Kemainder, 
Dividend. 

74198 

Exercise  xxix. 

Divide 

. 

1. 

764  by  31. 

16. 

2802690  by  990. 

2. 

367  by  41. 

17. 

8991207  by  1449. 

3. 

987  by  63. 

18. 

9672160  by  1560. 

4. 

4567  by  61. 

19. 

6192138  by  1653. 

5. 

2936  by  74. 

20. 

3515772  by  1736. 

6. 

38271  by  65. 

21. 

9876480  by  1976. 

7. 

29781  by  56. 

22. 

24197460  by  2492. 

8. 

71847  by  76. 

23. 

8231505  by  1905. 

9. 

67654  by  122. 

24. 

13896225  by  2975. 

10. 

39298  by  801. 

25. 

16084440  by  5058. 

11. 

80157  by  346. 

• 

26. 

23103465  by  6391. 

12. 

466281  by  936. 

27. 

18356508  by  16074. 

13. 

159750  by  425. 

28. 

572105376  by  78617. 

14. 

639902  by  239. 

29. 

344943192  by  134376 

15. 

999999  by  198. 

30. 

1806147420  by  35805, 

Exercise  xxx. 
Practical  Problems. 

1.  There  are  24  hours  in  a  day ;  how  many  days  arc 
there  in  1032  hours  ? 

2.  If  a  man  walks  25  miles  in  a  day,  how  long  will  it 
take  him  to  walk  950  miles  ? 

8.  Sound  moves  37060  feet  in  34  seconds ;  how  far  will 
it  move  in  1  second  ? 

4.  A  drover  bought  23  head  of  cattle  for  736  dollars  ; 
what  was  the  price  per  head  ? 

6.  In  1  year  there  are  62  weeks  ;  how  many  years  are 
there  in  6708  weeks. 

6.  If  75  shares  of  bank  stock  sell  for  9225  dollars,  what 
is  the  price  per  share  ? 
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7.  A  man  bought  a  farm  of  524  acres  for  24104  dollars  ; 
what  was  the  average  price  per  acre  ? 

8.  How  many  bales  could  be  made  out  of  281765  pounds 
of  cotton,  allowing  517  pounds  to  the  bale  ? 

9.  If  a  steamship  sails  6836  miles  m  17  days,  what 
would  be  the  average  daily  distance  ? 

10.  A  flour  barrel  holds  196  pounds  of  flour ;  how  many 
barrels  will  it  take  to  hold  406700  pounds  ? 

ABBREVIATED    PROCESSES    IN    LONG    DIVISION. 

Case  I. 

(JO.  To  divide  by  a  composite  number. 

61.  A  Composite  Number  is  one  which  may  be 
produced  by  multiplying  together  two  or  more  num- 
bers, neither  of  which  is  1.  Since  16  =  8  x  2,  16  is  a 
composite  number. 

Ex.  5.  Di\T:de  8769  by  42. 

7)8769 

6)1252  and  5  units  over  «=    6. 

208     "    4  sevens  over=28. 

Eemainder  =  33. 
Since  the  factors  of  42  are  7  and  6  we  divide  by  these; 
factors  in  succession.  First,  dividing  by  7  we  obtain 
1252  for  quotient  and  5  lor  remainder.  This  is  5  units. 
We  then  divide  the  quotient  by  6  and  obtain  208  for  quo- 
tient and  4  for  remainder.  This  is  4  groups  of  7  units 
each  or  28  units.  The  remainder  is,  therefore,  28  units 
-f-  5  units  =  38  units.  Hence  the  true  remainder  is  found 
by  multiplying  the  last  remainder  by  the  first  divisor  and 
adding  to  the  product  the  first  remainder. 

Exercise  xxxi. 
Divide 


1.  46827  by  27. 

2.  87468  by  04. 

3.  97648  by  63. 

4.  13853  by  45. 
6.  8642396  by  35. 
6.  7308216  by  49. 


7.  8742  by  26. 

8.  76842  by  96. 

9.  87648  by  81. 

10.  419421  by  99. 

11.  889240  by  182. 

12.  806345  by  144. 
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Case  II. 

0J5.  To  Divide  when  there  are  ciphers  at 
the  right  of  the  Divisor. 

Ex.  6.  Divide  8593  by  700. 

The  divisor,  700,   may  be  7,00)85,93 

resolved  into  the  factors  7  and  

100.     We  first  divide  by  the  12  and  193  rem. 

factor  100  by  cutting  off  two  figures  at  the  right,  and  get 
85  for  the  quotient  and  93  for  the  remainder.  We  then 
divide  the  quotient,  85,  by  the  other  factor,  7,  and  obtain 
12  for  the  quotient  and  1  for  a  remainder.  The  last 
remainder,  1,  being  muUipHed  by  the  divisor,  100,  and 
93,  the  first  remainder,  added,  we  obtain  193  for  the  true 
remainder. 

Hence,  to  divide,  when  there  are  ciphers  at  the  right  of  the 
divisor  we  cut  off  the  ciphers  from  the  divisor,  and  the  same 
number  of  figures  from  the  right  of  the  dividend ',  we  then 
divide  the  remaining  figures  of  the  dividend  by  the  rem,aini7ig 
figures  of  the  diviaor  and  prefix  the  remainder  to  the  ^igurea 
cut  ojf,  and  the  result  will  be  the  true  remainder. 


Exercise  xxxii. 

Divide 

1. 

725  by  30. 

7.  3786   by  1700. 

2. 

7642  by  60. 

8.  21500  by  3600. 

3. 

8642  by  700. 

9.  378751  by  12300. 

4. 

97861  by  300. 

10.  984721  by  6400. 

6. 

72369  by  90. 

11.  1684273  by  2500. 

6. 

94678  by  80, 

12.  9486279  by  15000. 

Exercise  xxxiii. 
Practical  Problems. 

1.  In  a  yard  there  are  36  inches  ;  how  many  yards  are 
there  in  3888  inches  ? 

2.  There  are  60  minutes  in  an  hour ;  how  many  hours 
are  there  in  3900  minutes  ? 

8.  There  are  16  ounces  in  a  pound  ;  how  many  pounds 
are  there  in  1968  ounces  ? 

4.  How  many  pounds  of  beef  at  18  cents  a  pound  can 
be  bought  for  540  cents  ? 

5.  Th*re  are  64  pints  in  a  bushel;  how  many  busheli 
are  there  in  2688  pints  ? 
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6. 

did  he  receive  apiece  for  them  ? 

7.  There  are  25  pounds  in  a  quarter  ;  how  many  quar- 
ters are  there  in  34450  pounds  ? 

8.  How  many  bushels  of  oats  at  56  cents  a  bushel  cau 
be  bought  for  13272  cents  1 

9.  If  48  acres  of  land  produce  2064  bushels  of  corn,  how 
much  will  be  produced  from  one  acre  ? 

10.  If  a  man  travels  2052  miles  in  54  days,  what  is  the 
average  travel  per  day  ? 

03.  If  any  three  of  the  four  numbers,  that  form  the 
Divisor,  Dividend,  Quotient  and  Remainder  be  given, 
we  can  find  the  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given. 
Multiply  the  Divisor  by  the  Quotient,  subtract  the 
result  from  the  Dividend,  and  we  have  the  Remainder, 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given. 
Multiply  the  Divisor  by  the  Quotient,  add  the  Re- 
mainder to  the  result,  and  we  have  the  Dividend. 

8.  Let  Divisor,  Dividend,  and  Remainder  be  given. 
Subtract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Divisor,  and  we  have  the  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given, 
Subtract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Quotient,  and  we  have  the  Divisor. 

Exercise  xxxiv. 

1.  What  number  divided  by  75  wiU  give  a  quotient  oJ 
117  and  remainder  of  39  ? 

2.  "What  number  must  be  taken  from  9765  so  that  ii 
may  be  exactly  divisible  by  132  ? 

3.  Of  what  number  is  483  both  divisor  and  quotient  ? 

4.  What  number  larger  than  216  will  divide  75168  with- 
out a  remainder  ? 

5.  Wliat  number  must  be  added  to  88472  so  that  it  may 
be  exactly  divisible  by  379  ? 

6.  The  answer  to  a  question  in  Multiplication  is  1404336 
and  the  multiplicand  is  5163  ;  what  is  the  multiplier? 

7.  If  the  quotient  be  5000  when  the  divisor  is  2001  and 
the  remainder  100,  what  is  the  dividend  ? 

8  What  number  divided  by  528  will  give  36  for  quotient 
and  leave  44  as  a  remainder  ? 
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9.  If  the  dividend  be  784622  and  the  quotient  be  4044, 
what  is  the  divisor  and  the  remainder  ? 

10.  If  the  quotient  be  194,  the  divisor  4044,  and  the  re- 
mainder 87,  what  is  the  dividend  ? 

Exercise  xxxv. 
Practical  Problems  Involving  the  Previous 
Rules. 

Ex.  I.  A  carpenter  can  earn  45  dollars  a  month  ; 
his  expenses  are  at  the  rate  of  24  dollars  a  month. 
He  wishes  to  purchase  a  lot  of  ground  which  contains 
19  acres,  and  is  held  at  42  dollars  per  acre  ;  in  what 
time  may  he  save  enough  to  make  the  purchase  ? 

He  saves  45  —  24=21  dollars  a  month. 

The  lot  will  cost  19x42  =  798  dollars  ; 
then  the  number  of  months  in  which  he  can  savo   enough 
to  purchase  the  lot  is  798  -r-  21  =^  38  months. 

1.  A  farmer  bought  land  from  A  at  CO  dollars  an  acre, 
and  the  same  quantity  from  B  at  85  dollars  an  "acre. 
The  whole  amounted  to  53215  dollars ;  how  many  acres 
did  he  buy  from  each  ? 

2.  A  merchant  sold  a  piece  of  cloth  containing  45  yards, 
another  piece  containing  57  yards,  and  another  contain- 
ing 63  yards,  at  14  dollars  a  yard ;  what  did  the  whole 
amount  to  ? 

3.  A  man  left  2535  dollars  each  to  his  four  children, 
but  one  of  them  dying  the  tlu:ee  remaining  children 
divided  the  money  equally  among  them;  how  much  did 
each  receive  ? 

4.  A  man  earns  25  dollars  a  week,  and  spends  12  dol- 
lars a  week  ;  he  saves  195  dollars ;  how  many  weeks  does 
he  work  ? 

5.  A  farmer  has  24  cows  and  93  sheep,  worth  1521 
dollars  ;  if  the  sheep  are  worth  5  dollars  each,  how  much 
is  each  cow  worth  ? 

6.  If  29  men  earn  7946  cents  in  a  day,  and  25  boys 
earn  5450  cents  in  a  day,  how  much  more  does  one  man 
earn  in  a  daf  than  one  boy  ? 

7.  How  raany  barrels  of  flour  at  6  dollars  a  barrel  are 
equal  in  value  to  1100  tons  of  coal  at  9  dollars  a  ton  ? 

8.  If  a  mechanic  earns  52  dollars  a  month,  and  his  ex- 
penses are  34  dollars  a  month,  how  long  will  it  take  him 
to  pay  for  a  farm  of  36  acres,  worth  12  dollars  an  acr?  f 
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9.  A  clerk*s  salary  is  1200  dollars  a  year ;  he  pays  6 
dollars  a  week  for  board,  2  dollars  a  month  for  car  fare, 
and  his  other  expenses  amount  to  about  1  dollar  a  day ; 
how  much  can  he  save  in  a  year  ? 

10.  Mr.  Jones  bought  a  farm  of  110  acres  at  75  dollars 
an  acre,  2200  dollars  to  be  paid  down,  and  the  remainder 
in  five  equal  yearly  instalments ;  what  must  he  pay  each 
year? 

11.  A  man  has  13  piles  of  wood,  each  containing  25 
cords,  and  each  cord  128  cubic  feet ;  how  many  cubic  feet 
of  wood  has  ho  ? 

12.  A  man  exchanged  169  cords  of  wood  at  5  dollars  a 
cord,  for  a  horse  valued  at  144  dollars,  and  the  balance  in 
sheep  at  3  dollars  each  ;  how  many  sheep  did  he  receive  1 

13.  A  merchant  balancing  his  accounts  found  that  he 
had  on  hand  merchandize  worth  475  dollars,  and  cash 
amounting  to  2570  dollars  ;  he  had  lost  by  bad  debts  250 
dollars,  and  owed  525  dollars ;  if  his  original  capital  was 
2000  dollars,  what  had  he  gained  ? 

14.  A  cistern  containing  13500  gallons  is  filled  by  two 
pipes,  one  discharging  250  gallons  an  hour,  and  the  other 
300  gallons,  but,  by  a  leak  in  one  of  the  pipes,  100  gal- 
lons are  lost  in  an  hour  ;  if  the  cistern  is  empty,  how 
long  will  it  take  to  fill  it  ? 


Ex.  2,  If  3  pounds  of  coffee  cost  30  cents,  what 
will  8  pounds  cost  ? 
The  cost  of  3  pounds  of  coffee  =  30  cents ; 

"         1  pound         "       =  -|^-=10  cents; 
"         8  pounds       "      =8x10  cents  =  80  cents. 
16.  What  will  15  slates  cost,  if  5  slates  cost  80  cents  ? 

16.  If  4  trees  cost  72  cents,  what  will  3  trees  cost  ? 

17.  If  6  barrels  of  flour  cost  48  dollars,  what  will  7 
barrels  cost  ? 

18.  What  will  be  the  cost  of  16  cords  of  wood,  if  4  corde 
cost  24  dollars  ? 

19.  If  15  yards  of  cloth  cost  75   dollars,  what  will  20 
yards  cost  ? 

20.  If  7  pounds  of  beef  cost  56  cents,  what  will  5  ponnds 
cost? 

21.  If  12  fnen  can  earn  86  dollars  in  a  day,  how  much 
can  4  men  earn  in  the  same  time  ? 

22.  If  28  acres  of  land  cost  44S0  dollars,  how  much  will 
43  acres  cost  at  the  same  rate  ? 
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23.  In  52  years  there  are  18980  days,  how  many  days 
are  there  in  65  years  ? 

24.  Twenty-five  barrels  of  flour  weigh  4900  pounds  ; 
what  is  the  weight  of  36  barrels  ? 

25.  If  you  can  buy  765  yards  of  cloth  for  61  dollars, 
how  many  yards  canyon  get  for  376  dollars  ? 

26.  If  38  acres  of  land  cost  11172  dollars,  how  many 
acres  can  be  bought  for  107310  dollars  ? 

28.  If  13  houses  cost  16250  dollars,  what  will  25  houses 
cost? 

29.  If  17  horses  cost  1802  dollars,  how  much  will  9 
horses  cost  ? 

30.  Fifteen  men  can  husk  109SHbushels  of  com  in  a  day ; 
how  many  bushels  can  27  husk  ? 

Ex.  3.  If  7  men  do  a  piece  of  work  in   86 
in  how  many  days  can  28  men  do  it  ? 
Time  for  7  men  to  do  the  work  =  36  days ; 
"       Iman     "  "  =7X36  days; 

"       28  men  •*  **         =  1^^  =  9  days. 

28 

81.  If  15  workmen  can  do  a  piece  of  work  in  25  days, 
in  what  time  can  25  men  do  the  same  ? 

82.  A  field  can  be  mowed  by  40  men  in  9  days,  in  how 
many  days  would  it  be  finished  by  30  men  ? 

33.  If  10  men  can  build  a  house  in  20  days,  how  long 
would  it  take  10  men  to  build  it  ? 

34.  If  19  men  can  finish  a  work  in  437  days,  how  long 
will  it  take  23  merrto  do  the  same  work  ? 

35.  If  18  horses  can  cart  away  the  earth  from  a  cellar  in 
75  days,  in  how  many  days  would  27  horses  do  this  work  ? 

36.  Ten  men  engage  to  build  a  house  in  63  days,  but 
8  of  them  being  taken  sick,  how  long  will  it  take  the  rest 
bo  build  the  house  ? 

37.  If  6  carpenters  can  build  a  house  in  72  days,  how 
long  would  it  occupy  9  carpenters  to  build  the  same  ? 

38.  How  long  will  it  take  40  men  to  build  a  wall,  if  12 
cnen  can  do  it  in  20  days  ? 

39.  How  long  will  it  take  9  men  to  do  the  same  amount 
3f  work  that  6  men  can  do  in  15  days  ? 

40.  How  long  will  19  men  take  to  do  a  piece  of  work 
J7hich  requires  17  men  133  days  to  do  ? 


Ex.  4.  If  30  men  build  a  wall  in  18  days,  how 
many  men  will  be  required  to  do  it  in  12  days  ? 
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Men  required  to  build  the  wall  in  18  days =30  men; 

1  day  =^18X30  men; 

"  *♦        •*  12  days  =  15^^=45  men. 

41.  If  4  men  can  dig  a  garden  in  7  days,  how  manj 
aaen  would  be  required  to  dig  it  in  1  day  ? 

42.  If  28  men  can  mow  a  field  of  grass  in  12  daya,  ho-w 
aaany  men  will  be  required  to  mow  it  in  4  days  ? 

43.  If  7  men  can  reap  a  field  of  wheat  in  18  days,  ho\v 
many  men  would  be  required  to  do  the  same  wurk  in  6 
iays  ? 

44.  A  piece  of  work  was  to  have  been  performed  by  144 
men  in  36  days,  but  a  number  of  them  having  been  dis- 
3harged,  the  work  was  performed  in  48  days  ;  how  manj 
men  worked  ? 

45.  If  20  men  can  perform  a  piece  of  work  in  15  days, 
How  many  men  will  it  take  to  do  it  in  12  days  ? 

46.  How  many  men  in  26  days  can  perform  the  same 
amount  of  work  that  39  men  can  do  in  70  days  ? 

47.  A  drain  is  dug  by  49  men  in  96  daj'-s  ;  how  many 
men  would  have  been  required  to  dig  it  in  84  days  ? 

48.  If  8  workmen  can  build  a  wall  in  27  days,  how  many 
workmen  would  be  required  to  build  it  in  3  days  ? 

49.  If  100  workmen  can  perform  a  piece  of  work  in  12 
3ays,  how  many  men  are  sufiicient  to  perform  the  work  in 
8  days? 

50.  A  gentleman  met  a  number  of  beggars,  and  relieved 
9  of  tbem  by  giving  25  cents  to  each  one  ;  how  many 

would  he  bave  relieved  for  the  same  sum  had  he  given 
them  only  15  cents  apiece  ? 

EXAMINATION    PAPERS. 

I. 

1.  Define  the  following  terms :  Unit,  Number,  Notation, 
and  Numeration. 

2.  Add  together  four  millions  twenty  thousand  and  sev- 
enty-nine, twelve  milhons  two  thousand  and  seven,  and 
3ne  million  and  five  thousand,  and  subtract  16538107 
from  tlie  sum. 

3.  FinJ  the  remainder  after  subtracting  the  numbers 
44444,  9999,  666,  77,  1,  m  succession  from  1000000. 

4.  Add  together  the  sura,  difference,  product,  and  quo- 
tient of  the  two  numbers  825  and  9318375. 
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5.  I  bought  a  farm  of  136  acres  for  8568  dollars,  and 
sold  93  acres  of  it  at  75  dollars  an  acre,  and  the  romaindei 
for  what  it  cost ;  how  much  did  I  gain  by  the  bargain  ? 

II. 

1.  Explain  the  meaning  of  the  following  terms,  and 
gire  an  example  of  each  :  Subtrahend,  Multiplicand,  Pro- 
duct, Divisor,  Quotient,  Remainder. 

2.  Find  the  sum  of  the  following  numbers,  and  express 
the  result  in  words  :  1234567,  8765433,  6894703,  3105297, 
5712843,  and  4187157. 

3.  What  is  the  difference  between  the  aggregate  of 
1050,  325,  1769,  150801,  and  a  million.  Show  that  the 
same  difference  is  obtained  by  taking  one  of  the  numbers 
from  a  million,  another  from  the  remainder,  and  so  on 
for  the  rest  of  the  numbers. 

4.  Express  MMDGXCIX.  and  CGCXXrX.  in  the  ordi- 
nary numerical  characters  ;  find  their  product,  and  express 
the  result  in  Roman  characters. 

5.  How  many  bushels  of  wheat,  at  125  cents  per  bushel, 
should  be  exchanged  for  250  pounds  of  sugar,  at  8  cents 
per  pound  ? 

III. 

1.  From  7503  take  871,  and  explain  the  process  of 
"borrowing  and  carrying"  in  the  common  rule  of  subtrac- 
tion. 

2..  How  may  the  process  of  subtraction  be  verified? 
Give  an  example. 

3.  By  how  much  does  the  sum  of  the  numbers 
27182818284  and  31415926535  exceed  their  difference  ? 

4.  What  arithmetical  operation  bears  the  same  relation 
to  subtraction  that  multiplication  bears  to  addition  ? 

6.  Bought  a  farm  for  35380  dollars,  and  having  made 
improvements  valued  at  342U  dijllars,  I  sold  one-half  of  it 
for  21750  dollars,  at  75  dollars  an  acre  ;  how  many  acres 
did  I  purchase,  and  at  what  price  per  acre  ? 

IV. 

1.  What  is  the  object  of  division  ?  Show  that  it  may 
be  considered  a  shortened  subtraction. 

2.  What  are  the  factors  of  a  number  ? 

3.  If  division  by  a  composite  number  be  performed  by 
successively  dividing  by  its  factors,  show  how  the  complete 
remainder  may  be  found.      Ex.  1437281  divided  by  105. 

4.  How  much  can  a  man  earn  in  114  days,  if  ho  can 
»»rn  48  dollars  in  24  day«  ? 
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5.  A  man  bought  a  number  of  sheep  at  the  rate  of  8^ 
for  18  dollars ;  how  many  did  he  buy  for  3648  dollars  ? 

V. 

1.  WTiat  is  multiplication  ?  Show  by  an  example  thatii 
i?  a  short  method  of  performing  addition  ? 

2.  Show  by  an  example  that  two  or  more  factors  will 
pive  the  same  product  in  whatever  order  they  are  multi- 
plied. 

0.  How  many  times  must  1874  be  added  to  itself  to 
make  a  total  of  lOaOoS  ? 

4.  The  product  of  75  by  43  is  3225  ;  how  much  must  be 
added  to  it  to  obtain  the  product  of  77  by  43  ? 

5.  A  drover  boui^ht  79  oxea  at  42  dollars  each  ;  he  sold 
25  at  40  dollars  ouch ;  for  how  much  per  head  must  he 
soil  the  rest  so  as  to  gain  544  dollars  on  the  whole  tran- 
saction f 

VI. 

1.  Given  the  divisor,  quotient  and  remainder,  how  is 
the  dividend  found  ? 

2.  I  bought  a  farm  of  150  acres  for  12000  dollars ;  I 
'  dd  29  acres  at  95  dollars  an  acre,  75  at  112  dollars  an 

-  re,  and  the  rest  at  96  dollars  an  acre  ;  what  did  I  gain 
y  this  transaction  '? 

3.  Wiiat  nunibor  is  that,  whicli  being  multiplied  by  15, 
:;o  proiiuct  divided  by  IG,  the  quotient  multiplied  by  7, 
5  subtracted  from  the  product,  the  remainder  divided  by 
m,  avid  52  subtracted  from  the  quotient,  the  remainder 

is  18  ? 

4.  I  bought  a  farm  for  6480  dollars,  and  after  spending 
890  dollars  on  improvements  on  it,  I  sold  one  half  of  it 
for  4050  dollars  at  45  <io!lar3  an  acre  ;  how  many  acres 
did  I  buy,  and  at  what  price  per  acre  ? 

5.  If  16  meu  can  perform  a  piece  of  work  in  36  days, 
in  how  many  days  can  they  do  it  with  the  aid  of  8  more 
men?  ^ 

YII. 

1.  Explain  why  in  addition  of  numbers  the  operation  ig 
begun  at  the  units'  pla^e.  Is  this  necessary  ?  Illustrate 
by  an  example. 

2.  A  person  willed  his  property  to  his  three  children. 
To  the  youngest  he  gave  2149  dollars;  to  the  second 
o  times  as  much  ;  and  to  the  eldest  5  times  as  much  as 
to  the  second  ;  lind  the  value  of  the  property. 
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,  8.  Two  ships  8120  miles  apart  approach  each  other,  the 
one  sailing  at  the  rate  of  146  miles  a  day,  and  the  other 
at  127  miles ;  how  far  will  they  be  apart  at  the  end  of  9 
days  ? 

4.  John  found  a  bagful  of  coins.  On  counting  them  he 
found  there  were  5  cent  pieces,  10  cent  pieces,  and  20  cent 
pieces  in  it,  and  the  same  number  of  each  ;  how  many  of 
each  were  there,  if  the  whole  amounted  to  8645  cents  ? 

5.  A  gentleman  dying  disposed  of  his  property  worth 
53175  dollars,  as  follows  :  he  left  1500  dollars  to  a  church ; 
4  times  this  sum  to  a  college  ;  and  he  divided  the  remain- 
der equally  among  his  5  sons  and  2  daughters ;  what  waa 
the  share  of  each  child  ? 

VIII. 

1.  If  a  man  has  a  salary  of  2400  dollars  a  year,  and 
spends  4  dollars  a  day,  how  much  will  he  save  in  5  yoi»r8, 
allowing  865  days  in  a  year  ? 

2.  What  number  must  be  taken  708  times  from  <t2^6? 
BO  as  tD  leave  69  for  remainder? 

8.  A  drover  bought  12  head  of  cattle  at  22  doIJvfB  W!>'j  ; 
9  head  at  25  dollars  each  ;  and  4  head  at  32  dc'  /ct*rs  ei*cL  ; 
at  how  much  per  head  must  he  sell  them  sr  m^  to  gain 
158  dollars  ? 

4.  Three  boys  go  picking  berries  and  agref  k>  divide  the 
proceeds  equally  ;  the  first  picks  15  quarts  ar>d  sells  them 
at  13  cents  a  quart  ;  the  second  picks  16  quarts  and  sells 
them  at  12  cents  a  quart ;  and  the  third  picks  12  quarts 
and  sells  them  at  18  cents  a  quart ;  fin?  what  each  one 


o.  Two  travellers,  A  and  B,  meeting  on  a  journey, 
found  that  the  whole  distance  both  had  travelled  was  2146 
miles,  and  that  B  had  gone  217  trA^v6  further  than  A  ;  how 
far  had  each  travelled  ? 


CHAPTER  II. 


Canadian  Money. 

64.  Canadian  Money  is  the  legal  currency  of 
the  Dominion  of  Canada.  It  is  composed  of  dollars^ 
cents  and  mills.  The  dollar  is  the  unit,  and  is  de- 
noted by  the  symbol  $. 

65.  10  mills  =  I  cent. 
100  cents  =  $i. 

66.  Dollars  are  separated  from  cents,  in  writing, 
by  a  -point.  Thus  $6.75  is  read  six  dollars  and 
seventy-five  cents.  Any  number  of  cents  less  than 
ten,  when  written  with  dollars,  occupies  the  second 
place  to  the  riglit  of  the  point,  and  the  first  place  is 
occupied  by  a  cipher  ;  thus,  §4.05  is  read  four  dol- 
lars and  five  cents.  The  mill  is  one-tenth  of  a  cent 
and  is  written  one  place  to  the  right  of  the  cents  ; 
thus,  1^3.755  is  read  3  dollars,  75  cents  and   5  mills. 

67.  The  present  silver  coins  of  the  Dominion  are 
the  fifty-cent  piece,  the  twenty-five-cent  piece,  the 
ten-cent  piece,  and  the  five-cent  piece.  The  only 
copper  coin  is  the  one-cent  piece. 

Note. — The  mill  is  not  coined  ;  it  is  used  only  in  com- 
putation. When  the  final  result  of  a  business  computation 
contains  mills,  if  5,  or  more,  they  are  reckoned  1  cent, 
aud  if  less  than  5  they  are  rejected. 

68.  Since  numbers  expressing  mills,  cents  and  dol- 
lars increase  from  right  to  left  in  the  same  manner 
as  the  numbers  with  which  we  have  been  dealing, 
they  may  be  added,  subtracted,  multiplied,  and  di- 
vided in  the  same  manner. 
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Exercise  xxxvi. 


Eead  the  following : 

$1.15. 

$3.24. 
$11.17. 
$19.30. 

$14.25. 

$6.00. 
$18.05. 
$25.07. 

$21.50. 
$107.16. 
$107.60. 
$100.70. 

1. 243. 

$.803. 
$8.03. 
$6,003 

Write  in  figures : 

1.  Five  dollars  and  twenty-five  cents  ;  eiglity-seven 
dollars  and  forty  cents. 

2.  Seventy  dollars  and  sixty-seven  cents  ;  two  dollars 
and  four  cents. 

3.  Ninety  dollars  and  nine  cents  ;  one  linndred  and  one 
dollars  and  ten  cents. 

4.  One  liuDdrcd  and  twenty-nine  dollars  and  one  cent  ; 
nine  hundred  dollars  and  ninety  cents. 

5.  One  thousand  dollars  ;  one  thousand  and  seven  dol- 
lars and  three  cents. 

6.  Five  thousand  three  hundred  dollars  and  forty-three 
cents. 

7.  Tv^enty-three  thousand  and  five  dollars  ;  foi  Ij  thou- 
sand dollars,  forty  cents  and  five  mills. 

8.  Five  thousand  dollars  and  five  cents  ;  five  hundred 
thousand  and  nine  dollars  and  thirty-seven  cents. 

9.  Four  hundred  and  eighty  thousand  dollars ;  five 
hundred  thousand  five  hundred  dollars,  fifty  cents  and 
seven  mills. 

10.  One  million  dollars;  one  million,  one  thousand 
and  one  dollars,  one  cent  and  one  mill. 


Reduction. 
Oral  Exercise, 

1.  How  many  cents  are  there  in  $3  ? 

2.  How  many  cents  are  there  in  $2  ? 

3.  How  many  cents  are  there  in  $3.16  ? 

4.  How  manj'-  cents  are  equal  to  a  five-dollar  bill  ? 

5.  How  many  cents  are  equal  to  a  dollar  bill   and  25 
cents  1 

6.  How  many  cents  are  there  in  a  half-dollar  and  a 
quarter-dollar  ? 
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7.  How  many  cents  are  there  in  one  dollar  and  a  half  I 

8.  How  many  ten-cent  pieces  are  there  in  $4  ? 

9.  How  many  cents  are  equal  to  2  five-dollar  bills  ? 

10.  How  many  five-cent  pieces  are  there  in  $2  '? 

CO.  Reduction  is  the  process  of  changing  the 
denomination  or  name  ol  a  number  without  changing 
itb  value. 

Ex.  I.  How  many  cents  are  thsre  in  $3.29  ? 

Since  H  =  100  cents ; 

^3  =  oXlOO  cents  or  300  cents  ; 
300  cents  and  29  cents  make  329  cents  ; 
tI)erefore  $3.29  =  829  cents. 

Hen-ce  in  reducing  a  number  of  dollars  and  cmts  to 
ceiUSi  '«T'5  simply  remove  the  point. 

£x.  2.  How  many  dollars  are  there  in  6904  cents  '? 
Since  100  cents  =  $1 ; 

1  cent  =  $y^  ; 
6904  cents  =  $V(nr*  ==  $69.04. 
For  when  6904  cents  is  divided  by  100  the  quotient  is 
69,  and  the  remainder  4  cents. 

Hencej  in.  reducing  cents  to  dollars  the  point  must  be 
placed  two  places  from  the  right. 

Exercise  xxxvii. 
How  many  cents  are  there  in 

1.  $5  ;  $7.36 ;  $17.04. 

2.  $29.18;  $111.36;  $200.09. 
8.  $361.07;  §500.75;  $1000.10. 
^.  $1875.63  ;  $3647.29 ;  $76841.06. 

4>.  $20063.07;  $141368.79";  $10010010.01. 

How  many  dollars  and  cents  are  there  in 

6.  368  cents ;    700  cents ;      1236  cents. 

7.  3641  cents  ;    7008  cents  ;     910998  cents. 

8.  54108  cents  ;   600709  oenta  ;    684007  cents. 

9.  300041  cents  ;  280014  cents  ;    340001  cents. 
10.  2900009  cents ;  7010018  cents ;   10000091  cents. 
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Addition. 
Oral  Exercises. 

1.  A  book  cost  $1.25,  and  a  slate  60  cents ;  how  much 
did  they  both  cost  ? 

2.  A  pound  of  tea  cost  $1,  a  pound  of  coffee  26  cents, 
and  a  ham  76  cents,  what  was  the  total  cost  ? 

3.  If  I  pay  $1.20  for  a  turkey,  $1.15  for  a  goose  and 
60  cents  for  butter,  how  much  do  I  pay  for  all  ? 

4.  Bought  a  lot  for  $6,  a  bag  of  flour  for  $4,  and  a  cord 
of  wood  for  $7.60 ;  how  much  did  T  pay  for  all  ? 

5.  Paid  90  cents  for  paper,  10  cents  for  pins,  and  $1.25 
for  a  book  ;  how  much  did  I  pay  for  all  ? 

6.  A  book  costs  90  cents,  a  pen-holder  10  cents,  and  a 
slate  35  cents  ;  how  much  do  they  all  cost  ? 

Ex.  3.  Add  together  $7.37,  $29.78,  $0.29  $187.04 
aud  $500. 

$    7.37  As  we  must  add  things  of  the  same  kind, 

29.78  we  write  dollars  under  dollars  and  cents  inidor 

0.29  cents,  letting  the  points  ranjje  in  a  straight 

187.04  line.     Then  regarding  the  dollars  and  cants  as 

600.00  go  many  cents,   we  add  at  in  simple  numb^'rn 

and  write   the  point  in  the  sum  two  places 

$724.48  from  the  right  to  rcduc°  the  cents  to  dollars. 

Exercise  xx"55viii. 

(1)  (2)  ^      (3)  ^    (4) 

$71.86  $184.36  $1843.21  $105.20 

169.08  769.28  978.89              110.00 

208.72  41.07  36.07              409.05 

714.39  869.36  362.48  1000.65 


5.  A  farmer  receives  $15.87  for  a  cow,  $75  for  a  horse, 
$3.13  fur  some  potatoes,  and  $5.55  lor  some  poultry; 
how  much  does  he  receive  in  all  ? 

6.  Sold  some  velvet  for  $3.33,  broadcloth  for  $18.75, 
silk  for  $12.50,  muslin  for  $5.40,  carpeting  for  $30.05,  a 
shawl  for  $12.25  ;  what  is  the  amount  of  the  bill  ? 

7.  If  a  house  cost  $3487.75  ;  repairs,  $53.37  ;  painting, 
$119.23;  furniture,  $1563.39;  moving,  $9;  what  was 
the  whole  cost  ? 

8.  A  lady  gives  25  cents  for  needles,  $17.50  for  a  dress, 
$2.63  for  trimmings,  $1.50  for  a  cap,  and  12  cents  for 
thread;  how  much  does  she  lay  out  ? 
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Subtraction. 
Oral  Exercises 

1.  John  bought  a  book  for  $1.50  and  sold  it  for  S1.75 ; 
how  much  did  he  gain  ? 

2.  A  merchant  bought  goods  for  |4.75  and  gold  tbem 
for  $6  ;  how  much  did  he  gain  ? 

3.  John  had  $10;  he  paid  $2.50  for  some  books,  and 
$1.60  ior  a  satchel ;  how  much  nioney  has  he  left? 

4.  Mary  had  $1.25  ;  hhe  paid  75  cents  for  aome  ribbons, 
and  25  cents  for  car  tickets  ;  how  much  has  she  left  1 

5.  Bougnt  some  rice  tor  60  cents,  some  sugar  for  45 
cents  and  some  tea  for  $1  ;  how  much  change  should  I 
get  from  a  five  dollar  bill  1 

6.  Bought  a  horse  for  ^liiO,  a  saddle  for  $15,  and  sold 
both  for  $150 ;  what  was  my  gain  ? 

7.  I  bought  a  pound  of  rice  for  8  cents,  crackers  for  15 
cents,  raisins  for  18  cents,  caudy  for  10  conts  ;  how  much 
change  should  I  get  back  if  I  gave  the  clerk  $1.00. 

Ex.  4.  John  owes  $137.35  and  pays  $29.17;  how 
much  does  he  btill  owe  ? 

$137.35  Placing   dollars    under  dollars   and 

29.17  cents  under  cents,  we  regard  the  dollars 

and  cents  as  so  many  cents  and  sub- 

$108.18  tract  as  in  simple  numbers.     We  then 

write  the  point  two  places  from  the  right  of  the  remainder 

to  reduce  the  cents  to  dollars. 

Exercise  xxxix. 

(1)  (^)  (3)  (4) 

$10^.36  $76.14  $200.00  $782.36 

9.78  17.39  156.81  189.75 


5.  A  man  has  $10000 ;  he  buys  a  house  worth  $4829.36; 
how  much  money  has  he  remaining  ? 

6.  John  has  $17.21,  James  has  $41.00;  how  much 
has  James  more  than  John? 

7.  My  S8lar7  is  $1000  a  year ;  I  pay  for  rent  $150,  for 
grocezies  $325.40,  tor  butter  $60.30,  for  dry  goods  $127.63, 
and  for  other  expenses  $75.60  ;  how  much  do  I  save  ? 

8.  A  man  worth  ftlOOOO  gave  away  $956,38,  and  losk 
$1127.82;  what  was  he  then  worth? 

9.  If  a  lady  gives  12  cents  for  ink,  68  cents  for  pens, 
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$13.80  for  books,  and  $1.87  for  paper;  how  much  change 
must  she  get  for  a  twenty-dollar  bill? 

10.  Bought  ^75  worth  of  hay,  and  $26.25  worth  ol 
corn  ;  paid  $49.88  ;  how  much  is  still  due  ? 

11.  I  paid  $4637.25  for  a  farm,  $3675.25  for  build- 
ing  a  house,  and  $2896.87  for  building  a  barn  ;  I  sold  my 
property  for  $13000  ;  how  much  did  I  gain  'i 

12.  I  paid  $246.75  lor  a  horse,  $325.45  for  a  mule, 
$42.25  for  an  ox,  $37.50  for  a  cow ;  I  sold  them  all  £91 
$603.50  ;  what  was  the  loss  ? 

Multiplication. 
Oral  Exercises. 

1.  What  will  10  pounds  of  fish  cost  at  12  oenti  ft 
pound  ? 

2.  What  will  3  pairs  of  boots  cost  at  $5.25  a  pair  ? 

3.  If  I  earn  $10.50  in  1  week,  how  much  ean  I  earn  in 
2  weeks  ? 

4.  Bought  2  hats  at  $1.25  each,  and  3  collars  at  25  cont.s 
each  ;  how  much  did  I  pay  for  them  ? 

5.  Thomas  earns  75  cents  a  day ;  his  expenses  are  52 
cents  a  day  ;  how  much  does  he  save  in  7  days  ? 

6.  A  man  bought  4  bushels  of  wheat  at  $1.12,  and  sold 
the  flour  for  $5  ;  how  much  did  he  gain  ? 

7.  Bought  5  barrels  of  floiir  at  $8.50  a  barrel,  and  6 
bushels  of  wheat  at  $1.25  a  bushel ;  what  was  the  cost 
of  both  ? 

8.  What  is  the  cost  of  2  pairs  of  ctiickens  at  75  cents  a 
pair,  and  5  pairs  of  ducks  at  60  cents  a  pair  ? 

9.  Bought  5  pounds  of  coffee  ai  35  cents  a  pound,  and 
12  pounds  of  ham  at  22  cent?  a  pound  how  much 
change  did  I  get  from  a  five-dollar  biU  V 

Ex.  5.  Multiply  ^.78.39  by  8. 

$78.39  We  r?gard  the  dollars  and  oentsas- 

8  Bo  many  cenl8>  and    multiply  as  in 

Simple  Multiplication,  and  then  we 

$027.12  place  the  point  two  places  from  the 

right  of  the  product,  to  reduce  the  cents  to  dollars. 

Exercise  xl. 

(1)  (2)  (3)  (4) 

Multiply  $78.37        $247.10        $48.75  1781.86 
By                      5                   6               19  125 
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5.  A  farmer  sold  175  acres  of  land  at  $37.50  an  acre  ; 
how  much  did  he  get  for  the  land  ? 

6.  A  miller  sold  525  barrels  of  flour  at  $6.71  a  barrel ; 
how  much  did  he  receive  for  all  of  it  ? 

7.  What  will  42  calves  cost  at  $3.75  apiece  ? 

8.  At  37  cents  apiece,  what  will  75  geese  cost  ? 

9.  Wbat  will  890  cords  of  wood  cost  at  $3.78  a  cord  ? 

10.  What  will  be  the  cost  of  14  yards  of  black  silk  at 
$1.20  a  yard  ? 

11.  If  a  boy's  wages  are  $4.75  a  week,  how  much  will 
he  earn  in  a  year,  or  52  weeks  ? 

12.  If  a  clerk  earns  $8  a  week,  and  spends  $4.75  a  week, 
how  much  will  he  lay  by  in  a  year  ? 

13.  What  will  it  cost  six  persons  to  board  for  a  year 
ftt  the  rate  of  $5.75  apiece  each  week  ? 

14.  What  is  the  value  of  17  chests  of  tea,  each  weighing 
59  pounds,  at  $0.72  a  pound  ? 

15.  A  merchant  sold  15  barrels  of  pork,  each  weighing 
200  pounds  at  12  cents  a  pound  ;  what  did  he  receive  ? 

16.  A  lady  goes  to  market  with  10  dollars  ;  she  buys  6 
dozen  eggs  at  27  cents,  7  pounds  of  meat  at  16  cents, 
and  3  bushels  of  potatoes  at  $1.25  ;  how  much  money 
has  she  remaining  \ 

17.  A  drover  bought  95  cows  at  $37.25  each,  and  sold 
them  at  $40  each  ;  how  much  did  he  make  ? 

18.  Mr.  Good  bought  15  hogslieads  of  molasses,  con- 
taining 63  gallons  each,  at  05-  cents  a  gallon,  and  sold  it 
at  $1.10  a  gallon  ;  what  was  his  gain? 

Division. 
Oral  Exercises. 

1.  If  7  hens  cost  $3.57,  what  will  1  cost? 

2.  At  5  cents  each,  how  many  oranges  can  I  buy  for  $1  ? 

3.  I  paid  $18-24  for  6  V7«,eks'  board ;  how  much  did  I 
pay  a  week  ? 

*  4.  At  6  cents  each,  how  many  lemons  can  I  buy  for 
$3.72? 

5.  If  4  hats  cost  $5,  what  will  7  such  hats  cost? 

6.  A  yard  of  calico  is  worth  12  cents;  if  I  buy  15  yards 
and  give  a  two-dollar  bill  m  payment,  how  much  change 
should  I  get  ? 

7.  If  a  barrel  of  flour  costs  $6.26,  how  many  barrels  can 
be  bought  for  $50  ? 

8.  At  the  rate  of  15  cents  a  dozen,  how  many  dozen 
buttono  can  be  bought  for  $3  ? 
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9.  If  I  buy  17  pounds  of  sugar  at  10  cents  a  pound,  how 
many  oranges  at  6  cents  each  can  I  got  for  the  change 
duo  me  from  a  five-dollar  bill  ? 

10.  A  yard  of  calico  is  worth  9  cents  ;  how  many  yards 
cwi  I  get  for  10  dozen  of  eggs,  worth  10  cents  r.  dozen  ? 

11.  If  I  trade  6  pounds  of  butter  at  20  cents  a  pound, 
and  10  pounds  of  lard  at  12  cents  a  pound,  for  sugar  at  12 
cents  a  pound,  how  many  pounds  of  sugar  do  I  get  ? 

Ex.  6.  Divide  $639.75  by  5. 

We  regard  the  dollars  and  cents  as  so 
6)639.76  many  cents,  and  divido  as  in  simple 

division.     Then  we  place  the  point  in 

$127.95  the  quotient  to  separate  the  dollars 

from  the  cents. 
Ex.  7.  When  potatoes  are  worth  $1.25  a  bag,  how 
many  bagfuls  can  be  bought  for  $46.25  '? 

125(4025(37  We  are  required  to  find  how  often 
375  $1.25  is  contained  in  140.25.  We  re- 
gard  $1.25   as  125  centn  and   $40.25  a£ 

875  4625  cents   and  then  wo   divido  in  tho 

875  usual  way. 

Exercise  xli.. 

(1)  (2)  (3)  (4) 

6)^76.32  7)$149.59  8)$145.36  9)$237.06 

6.  If  a  person  spends  $410.28  in  a  year,  how  much  la 
that  a  week,  allowing  52  weeks  to  a  year  ? 

6.  Divide  $2117.71  equally  among  35  famiUcs,  and  find 
the  share  of  each. 

7.  A  man  pays  for  some  laud  $400  cash  and  $192.80  in 
produce.  If  there  were  57  acres,  how  much  doss  the  land 
cost  him  per  acre  ? 

8.  How  many  sheep  can  bo  bought  for  §302.95  at  $4.15 
each. 

9.  If  93  oranges  cost  $5.58,  what  will  37  cost  ? 

10.  I  bought  a  house  for  $3453,  and  paid  for  it  in 
instalments  of  $575.50  each  ;  how  many  payments  did  I 
have  to  make  ? 

11.  William  earned  $3.25  a  day,  and  paid  75  cents  for 
board;  in  how  maftydays  would  he  save  $912.50? 

12.  A  merchant  received  §853.25  for  a  case  of  silk, 
including  $1.25  cost  of  box.  How  many  pieces  of  silk 
were  in  ilie  case,  if  he  received  $53.25  apiece  ? 
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BILLS. 

'30.  A  Bill  of  goods  is  a  written  statement  of  the 
goods  fsold,  giving  the  quantity  and  price  of  each 
Eirticle  and  total  cost,  also  the  date  of  the  sale,  with 
the  names  of  the  huyer  and  seller. 

Tl.  The  party  who  owes  is  called  a  Debtor,  and  the 
party  to  wliom  a  deht  is  owed  is  called  a  Creditor. 


SPECIMEN    OF    A    BILL. 

Toronto,  February  23,  1878. 
James  Brown,  Esq., 

Bought  of  C.  Meredith. 


1878. 
Jan. 

19 
23 

15  lb.  Coffee  at  82c 

4 
2 
3 
2 

c. 

80 

IG   "  Lard     at  15e 

40 

Feb. 

44 

25    "  Sugar  at  13c 

16   *•  Ham    at  16o 

25 
56 

$13 

01 

John  Smith,  Dr. 


SPECIMEN   OF  A   RECEIPTED   BILL. 

Toronto,  March  1,  1878. 


To  George  Brown. 


1878. 

Jan. 

Feb. 

1 
2 

7 
2 

To  75  lbs.  of  sugar  at  $0.12, 
*'   47  yds.  of  cloth  "     3.25, 

Cr. 

By  75  bu.  of  corn,  at  $0.78, 
"   43  bu.  of  apples"     1.25. 

Balance  due. 

$9:    00 

152    75 

161 
112 

0, 

75 
25 

Jan. 
Feb. 

»58 
63 

60 
75 

$49 

50 

1878.  March  15th. 


Eeceived  Payment, 

George  Brown. 
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Exercise  xlii. 

Make  out  bills  for  the  following  accounts,  supplying 
dates: 

1.  Mr.  J.  Jones  bought  of  R.  Walker  10  yards  silk,  at 
$2.50;  12  yards  of  flannel,  at  40  cente;  16  yards  calico, 
at  15  cents. 

2.  Mr.  Brown  bought  of  McClung  &  Bros.  10  pounds 
tea,  at  75  cents ;  8  lbs.  raisins,  at  18  cents  ;  5  pounds  rice, 
at  10  cents ;  12  lbs.  butter,  at  21  cents. 

3.  James  Taylor  bou<?lit  of  Thomas  Yellowlees  5  quires 
foolscap,  at  25  cents;  1  Hamblin  Smith's  Arithmetic,  at 
75  cents  ;  8  rolls  wall  paper,  at  45  cents ;  4  dolls,  at  25 
cents. 

4.  David  Montgomery  bought  of  F.  F.  McArthur  20 
yards  cotton,  at  11  cents  ;  15  yards  print,  at  16  cents  ;  12 
yards  braid,  at  6  cents;  3  pairs  gloves,  at  27  cents;  26 
yards  dress  goods,  at  63  cents  ;  1  hat,  at  $5.25. 

5.  Robert  Davey  bought  of  Murdoch  Bros.  18  bags  salt, 
at  75  cents  ;  4  barrels  plaster,  at  98  cents ;  10  pounds 
coffee,  at  35  cents ;  1  chest  tea,  18  pounds,  at  65  cents  ;  48 
grain  bags,  at  $3.60  a  doz. 

6.  Levi  Van  Camp  sold  Wm.  Burns  &  Co.  257  bushels 
wheat,  at  $1.12  ;  475  bushels  oats,  at  36  cents ;  45  bushels 
corn,  at  76  cents ;  175  bushels  pease,  at  82  cents ;  367 
bushels  barley,  at  69  cents. 

7.  A.  Thompson  bought  of  A.  Harrison  32  pounds 
sugar,  at  12  cents;  11  pounds  coffee,  at  35  cents;  26 
pounds  soap,  at  8  cents;  14  pounds  rice,  at  9  cents  ;  7 
pounds  fish  at  15  cents ;  18  pounds  crackers,  at  12  cents. 

8.  W.  West  bought  of  T.  Brown  27  pairs  calfskm  boots, 
at  $4.50;  96  pairs  gaiters,  at  $8.25;  126  pairs  overshoes, 
at  91  cents ;  18  pairs  sUppers,  at  95  cents ;  75  pairs  heavy 
boots,  at  $2.75. 

9.  Mrs.  Jones  bought  of  R.  Walker  &  Co.  25  yards 
calico,  at  12  cents;  12  spools  cotton,  at  5  cents ;  16  yards 
alpaca,  at  75  cents ;  17  yards  muslin,  at  18  cents ;  6 
skeins  tape,  at  2  cents. 

10.  Murdoch  Bros,  sold  to  A.  Preston  the  following ; 
27  yards  calico  at  13  cents ;  45  yards  muslin  at  18  cents ; 
16  yards  linen  at  45  cents  ;  17  yards  cambric  at  15  cents ; 
and  9  handkerchiefs  at  45  cents  ;  and  took  in  exchange  12 
bushels  potatoes  at  65  cents  ;  3  barrels  apples  at  $3.25, 
13  lbs.  butter  at  35  cents,  and  the  remainder  in  cash. 
How  much  cash  was  paid  ?     Make  out  a  receiptod  bill. 
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EXAMINATION  PAPERS. 
I. 

1    A  fanner  gave  $43.50  for  sheep,  at  the  rate  of  §7.23 
fof  3  gheep  ;  how  many  did  he  buy  ? 
No.  of  sheep  bought  for  $7.25    =      8  sheep  ; 

3 
^^  ^  7.25 

43.50  X  S   , 
••  ♦*  $48  50=  — if;25r~  ^^®®P5 

=  18  sheep. 

2.  If  18  chickens  cost  $4.20,  how  much  will  3  chickens 
eost  ? 

3.  A  merchant  bought  9  pieces  of  cloth,  each  contain- 
in  j»  50  yards,  for  which  he  paid  $2317.50  ;  what  was  the 
ccst  ot  a  single  yard  ? 

4.  A  banker  has  $20000  in  cash  ;  he  pays  for  50  shares 
01  stock,  at  §97. 50  a  share ;  and  100  shares,  at  $110  a 
share  ;  how  many  shares,  at  ^41.25  each,  can  he  buy  with 
the  remainder  of  his  money  ? 

5.  I  owed  $276  and  paid  $17.25  on  it ;  how  many  times 
must  I  pay  such  a  sum  to  cancel  the  debt  i 

II. 

1.  I  retail  envelopes  at  12  cents  a  pack,  gaining  3  cents 
on  each  pack  of  24  ;  what  did  they  cost  me  per  1000. 

Cost  of  24  envelopes  =  9  cents. 

«t        1  <<  —     a        <t 

**      1000  "         =  '--^  •* 
=  $3.75. 

2.  A  grocer  sold  9760  pounds  of  flour,  at  $4.26  per  100 
lbs. ;  what  was  the  amount  of  the  sale  ? 

3.  Messrs.  Smith  &  Co.,  burn  in  their  store,  in  a  year, 
62560  cubic  feet  of  gas,  at  $4.50  per  1000  feet ;  what  is 
their  gas  bill  lor  a  year  ? 

4.  A  man  bought  a  quantity  of  coal  for  $250,  and  by 
retailing  it  at  $5.75  a  ton,  he  gained  $37.50 ;  how  many 
tons  did  he  buy  ? 

6.  The  charge  of  sending  a  telegram  to  a  certain  place 
is  40  cents  tor  ten  words,  and  5  cents  for  each  additional 
word ;  what  would  a  despatch  of  24  words  cost  me  ? 

III. 
1.  A  horse  worth  $150,  and  7  cows  at  $25   each,  were 
exchanged  for  57  sheep  and  $25.75  in  money  ;  what  were 
the  sheep  valued  at  per  head  ? 
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Value  of  horse  and  cows  —  $150  +  7x$25  =  ^J^25. 

Value  of  sheep      =  $325  - $25.75=$29y .  23. 
Hence       "       67  sheep  =  $299.25  ; 

Therefore"       1    sheep  =  ?r??:2£ 
^  67 

=      $5.25. 

2.  A  merchant  bought  5  pieces  of  cloth  of  equal  lengths, 
at  $3.25  a  yard  ;  he  gained  $18.75  on  the  whole  cost  by 
selling  4  of  the  pieces  for  $750  ;  how  many  yards  wore 
there  in  each  piece  ? 

3.  At  an  election  there  were  three  candidates  A,  B,  and 
C  ;  the  total  number  of  votes  polled  was  7734.     The  suc- 
cessful candidate,  A,  got  203  votes  more  than  C,  who  got 
107  votes  less  than  one-third  of  the  total  vote  polled  ;, 
what  was  A's  majority  oyer  B  ? 

4.  A  father  divided  his  property  worth  $4767  among 
his  three  sons  A,  B,  and  C,  in  sucli  a  way  that  A  got  as 
much  as  B  and  0  together,  and  B  and  C  shared  alike  ; 
what  was  C's  share  ? 

6.  If  the  continued  product  of  275,  376,  484  and  196  be 
divided  by  77x28x47x55,  what  will  be  the  quotient? 

IV. 

1.  A  merchant  expended  $547.40  for  cloth.  Ho  sold  t 
certain  number  of  yards  for  $522,  at  $1.45  per  yard,  anc 
gained  on  what  he  sold  $108.  How  many  yards  did  hi 
buy  and  how  much  did  he  gain  per  yard  on  the  cloth  h< 
sold  ? 

2.  A  farmer  exclianged  390  bushels  of  wheat  wortl: 
SI. 20  a  bushel,  for  an  equal  number  of  bushels  of  barlej 
at  75  cents  a  bushel,  an]  oats  at  42  cents  a  bushel ;  how 
many  bushels  of  each  did  he  receive  ? 

3.  John  Turner  has  manufactured  in  4  years  7740  pairs 
•"if  shoes,  making  each  successive  year  250  pairs  more  than 
the  year  before;  how  many  pail*s  did  he  manufacture 
the  first  year  ? 

4.  If  80  men  have  sufficient  provisions  for  75  days,  and 
20  men  go  away,  how  long  will  they  last  the  rest  ? 

6.  The  product  of  275  and  86  is  23650  ;  how  much 
must  be  taken  from  the  product  to  orive  the  product  of  276 
and  82 ;  and  to  give  the  product  of  270  and  86  ? 


CHAPTER  m. 
MEASURES  AND  MULTIPLES. 


Section  1.— Prime  Numbers,  Prime  Factors,  &c. 

tH'  In  the  series  of  nnmbers  1,  2,  8,  4,  &c.,  a  dis- 
tinction may  be  observed  of  odd  and  even  numbers. 

An  Odd  number  is  one  which  cannot  be  divided 
into  two  equal  whole  numbers,  as  1,  3,  5,&c. 
An  Even  number  is  one  which  can  be  divided 
into  two  equal  whole  numbers,  as  2, 4,  6,  <fec. 
711'  There  is  another,  and  a  more  important  divi- 
sion of  numbers  into  two  classes,  one  class  consisting  of 
numbers,  each  of  which  is  divisible  only  by  1  and  a 
number  equal  to  itself,  as  2,  8,  5,  &c.;  and  the  other 
class  consisting  of  numbers  which   admit   of  other 
divisors,  as  4,  6,  8,  &c.     The  numbers  in  the  former 
class  are  called  prime  numbers ;  and     those     in  the 
latter  class   composite  numhei's.    (Art.  61). 

74.  A  Prime  Number  is  one  which  can  be  ex- 
actly divided  only  by  unity  and  a  number  equal  to 
itself. 

T5.  Tiie  Prime  Factors  of  a  number  are  the 
prime  numbers,  which  when  multiplied  together  will 
produce  it ;  thus,  2,  2  and  8  are  the  prime  factois 
of  12. 

Oral    Exercises. 

1.  "What  are  the  prime  factors  of  30  ? 

The  prime  factors  of  30  are  3,  2  and  5,  since  these 
are  the  only  prime  numbers  which  multiplied 
together  will  produce  30. 

2.  Name  the  prime  numbers  from  16  to  o3  ?  from  53 
to  101  ? 

3.  What  are  the  prime  factors  of  12  ?  16  ?   15  ?  18  ? 

4.  What  are  the  prime  factors  of  21  ?  25?  27  ?  82  ?  33  ? 
34? 

5.  What  prime  factor  is  found  in  both  6  and  9  ? 

6.  What  prime  factor  iu  found  in  both  20  and  26  ? 
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7.  What  prime  factor  is  common  to  12  aud  30  ?  21  and 
28? 

8.  What  prime  factor  is  common  to  35  and  50?  14  and 
70  ?  33  and  99?  42  and  48  ?  26  and  39  ? 

76.  To   resolve  a   number  into  its  Prime 
Factors. 

Ex.  I.  Find  the  prime  factors  of  105. 

3)105  Dividing  105   by   3,   a  prime  factor,  vre 

have  35  ;  dividing  35  by  5,  a  prime  factor, 

5)35  we  have  7,  a  prime   number,  therefore  tho 

y  prime  factors  of  105  are  3,  5,  7. 

Exercise  xliii. 
Find  the  prime  factors  of 


1.  48. 

2.  72. 

3.  81. 

4.  108. 


175. 
270. 
ICO. 
325. 


9. 
10. 
11. 
12. 


429. 
276. 
800. 
180. 


13. 

15. 

16. 


313. 
336. 
855. 
1155. 


What  prime  factors  are  common  to 

19.  63  and  147  ? 

20.  120  and  600  ? 

-Cancellation. 


17. 

18. 


50  and  70  ? 
81  and  96  ? 

Section  II. 


di 


TT  Cancellation  is  the  process    of  shori^ning 
operations  in  division  by  rejecting  or  cancelling  equal 
factors  common  to  both  dividend  and  divisor. 
Ex.  I.  Divide  28  by  8. 

_28^^7  ^  7 

T     4x2  ""T 

Write  the  divisor  8,  under  the  dividend  28.     Besolve 

28  into  4X7,  and  8  into  4x2.     Cancel  the  common  factor 

4  in  dividend  and  divisor,  aud  v/e  have  7  divided  by  2  or 

The  same  result  will  bo  obtained  by  dividing  both 
dividend  and  divisor  by  4. 

Hence  cancelling  a  common  factor  from  both  dividend 
and  divisor  does  not  change  the  quotiefit. 

Exercise  xliv. 

1.  Divide  16  x  4  x  5  by  8  x  2  x  10. 

2.  Divide  7  x  16  x  6  by  14  x  3  x  8. 
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S    Divide  9x7  X  16x16  by  21x32x2. 
4.  Divide  27  X  12  x  14  by  9  x  4  X  7. 
6.  Divide  72  x  45  x  140  by  18  x  24  x  35. 

6.  Divide  24  x  32  x  36  x  144  by  64  x  108  x  8, 

7.  How  many  yards  of  muslin,  worth  12  cents  a  yard, 
may  be  bought  for  16  pounds  of  butter,  worth  15  cents  a 
jound  ? 

8.  How  many  bushels  of  potatoes  at  75  cents  a  bushel 
must  a  farmer  give  for  36  yards  of  carpet  worth  $1.50  a 
yard  ? 

9.  A  tailor  bought  12  pieces  of  cloth,  each  containing 
?2  yards,  worth.  ^^.J^o  a  yard;  he  made  27  suits  of 
clothee  ;  how  much  must  he  get  per  suit  so  as  not  to  lose  ? 

10.  If  a  farmer  exchange  25  bushels  of  wheat  at  $1.20 
a  bushel  for  cloth  at  40  cents  a  yard,  how  many  yards 
does  he  get  ? 

11.  Three  pieces  of  cloth  containing  30  yards  each, 
worth  $5  a  yard,  were  exchanged  for  5  pieces  of  cloth  con- 
taining 45  yards  each ;  what  was  the  second  kind  worth 
per  yard  ? 

12.  Divide  the  continued  product  of  16,  18,  24,  26,  36 
and  45  by  the  continued  product  of  27,  72  and  100. 

Section  III.— The  Highest  Common  Factor. 
Oral  Exercises. 

Name  a  common  factor 

1.  Of  6  and  9.  I     4.  Of  16  and  20. 

2.  Of  12  and  10.  i  6.  Of  12  and  18. 
8.  Of  27  and  24.  ;  6.  Of  16  and  40. 
What  is  the  highest  common  factor 

7.  Of  12  and  10  ?  10.  Of  24  and  72  ? 

8.  Of  20  and  15?  •   11.  Of  24  and  12? 

9.  Of  25  and  50?  j  12.  Of  72  and  144  ? 

78.  A  Common  Factor  of  two  or  more  num- 
bers is  a  number  that  will  exactly  divide  each  of  the 
given  numbers. 

10.  The  Highest  Common  Factor,  called 
also  the  Greatest  Common  Measure,  of  two  or  more 
numbers  is  the  largest  number  that  will  exactly  divide 
each  of  the  given  numbers. 
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Ex.  I.  Find  tho  highest  common  factor  of  18,  86 
and  72. 

6)  18,  86,  72  We  place  the  numbers  as  in  the  margin. 
3)  3,  6,  12  By  dividing  each  number  by  6,  we  tales 
1,  2,  4.  out  the  common  factor  6 ;  by  dividing 
each  of  the  quotients  by  3  we  take  out  the  common  factor 
3;  since  the  quotients  1,  2,  4  have  no  factor  common  to 
all  of  them  6  and  3  are  all  the  common  factors  oi  the  given 
numbers,  hence  6x3,  or  18  is  their  H.  C.  F. 

Hence  to  find  the  H.  C.  F.  oj  two  or  more  numbers,  ws 
divide  by  any  common  factor  of  all  the  numbers;  ice  then 
divide  the  quotients  in  the  same  manner ^  and  thus  continWi 
until  the  quotients  have  no  common  factor ;  the  product  cf 
all  tJie  divisors  will  be  the  highest  common  factor. 

Exercise  xlv. 
Find  the  H.  C.  F. 


1. 

Of  15, 

20, 

30. 

6. 

Of    84,  126, 

210. 

2. 

Of  16, 

20, 

24. 

7. 

Of  120,  240, 

72. 

3. 

.Of  24, 

96, 

80. 

8. 

Of    44,  110, 

77. 

4. 

Of  28, 

56, 

42. 

9. 

Of    75,  300, 

450. 

6. 

Of  30, 

50, 

60. 

10. 

0:  144,  576, 

720. 

11.  A  man  has  two  logs  which  he  wishes  to  cut  into 
boards  of  equal  length.;  one  is  24  feet,  and  the  other  16 
feet  long  ;  v*^hat  is  the  greatest  length  into  wtiich  the 
boards  can  be  cut  ? 

12.  What  is  the  greatest  equal  lengths  into  which  two 
trees  can  be  cut,  one  being  106  feet  in  length  and  the 
other  84  feet  ? 

13.  Three  pieces  of  carpet,  of  48,  64  and  80  yards,  it 
cut  into  the  longest  possible  equal  lengths,  will  exactlj' 
cover  a  parlor  floor,  each  piece  being  the  length  o/  the 
parlor  ;  how  long  is  the  parlor  ? 

14.  A  grocer  has  136  quarts  of  strawberries,  ana  152 
quarts  of  plums,  which  he  wishes  to  put  into  boxes,  each 
box  to  hold  the  same  number  ot  quarts,  and  the  largest 
number  possible  ;  how  many  quarts  may  he  put  into  each 
box? 

15.  What  is  the  greatest  number  of  pears  you  could 
buy  with  180  cents,  or  225  cents,  or  316  cents,  so  as  to 
get  the  same  number  each  time  ? 

16.  A  certain  scliool  consists  of  132  pupils  in  the  lower 
school,  and  99  in  the  upper  school ;  how  might  each  of 
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tlipse  b(s  divided  so  that  the  whole  school  ihould  be  dis- 
tributed into  equal  sections  ? 

80.  To  find  the  H.  C.  F.  when  the  num. 
hers  are  large. 

Ex.  2.  Find  the  H.  C.  F.  of  91  and  143. 
91  )  143  ( 1  That  which  we  are  seeMng 

91  to  find  is  the  largest  number 

that  will  divide  both  ntim- 

62  )  91  (  1  hers.     Now  any  number  that 

6Si  .  vnll  divide  two  other  numbers 

—  will  also  divide  their  difference 

89  )  52  (1  or  their  sum,  and  as  we  can 

39  Bce  the  factors  of    a    small 

—  number  more  easily  than  oi 

18  )  39  (  8    a  large  one,  we  divide   the 
89  greater  of  the  two  numbers 

—  by  the  less  ;  then  we   divide 

^■'he  less  number  by  the  remainder,  and  each  formeo:  re- 
mainder by  the  Dew  remainder,  till  we  find  a  number 
that  will  divide  the  last  remainder  exactly.  This  will  be 
the  H.  C.  F.  of  the  two  numbers. 

To  find  the  H.  C.  F.  of  more  than  two  numbers, 
first  find  the  H.  C.  F.  of  two  of  them  ;  then  find  the 
H.  C.  F.  of  the  common  factor  thus  found  and  a 
tliird  number ;  and  so  on  through  all  the  numbers. 
The  last  common  factor  found  will  be  the  H.  0.  F.  of 
all  the  numbers. 

Exercise  xlvi. 
Find  the  H.  C.  F.  of 

I     7.     6006  and     3318. 

8.  2871  and    4213. 

9.  43902  and  49593. 

10.  23940  and  28350. 

11.  1435,  1084  and  2135. 

12.  14385,  20391  and  49287. 

13.  A  grocer  has  two  hogsheads  of  sugar,  one  containing 
1104  pounds,  and  the  other  1288  pounds.  He  wishes  to 
put  tJiis  sugar  into  ban-els,  each  barrel  to  contain  the 
same  number  of  pounds,  and  this  the  greatest  number 
possible  ;  oi  how  many  pounds  must  each  barrel  consist  ? 

14.  A  and  B  purchased  horses  at  the  same  rate  per  head ; 
the  value  of  A's  horses  was  $623;  and  of  B'a  $1068; 
what  was  the  number  purchased  by  each  ? 


1. 

115  and  161. 

2. 

333  and  592. 

8. 

697  and  820. 

4. 

392  and  672. 

6. 

405  and  900. 

6. 

1220  and  2013. 

-2  ELEMENTARY   ABITUMETIO. 

Section  IV.— Least  Common  Multiple. 
Oral  Exercises. 

1.  What  numbor  is  three  times  5  ?  four  tiines  7  ? 

A  niimbor  which  is  one  or  more  times  anotr^ 
number  is  called  a  multiple  of  that  number. 

2.  What  number  is  a  multiple  of  3?  of  6  ?  of  9  ? 

3.  Na,me  two  multiples  ot  8  ;  three  multiples  of  7. 

4.  What  number  is  a  multiple  oi  both  4  and  6  ?  3  and  5  ? 
6.  What  multiple  i;^  commor  to  both  3  and  4  ?  4  and  7  ? 

6.  Name  all  the  multiples  of  4  from  3  to  30. 

7.  What  is  the  least  number  of  which  3  and  5  are 
factors. 

8.  What  is  the  least  number  exactly  divisible  by  3,  4, 
and  8. 

9.  What  is  the  least  number  exactly  divisible  bv  10  and 
12  ?  by  8  and  12  ?  by  G  and  10  ?  by  12  and  18  ? 

10.  James  has  just  enough  money  to  buy  oranges  at  5 
cents  each,  pears  at  4  cents  each,  or  tops  at  6  cents  each  ; 
how  much  money  has  he  ? 

81.  A  Multiple  of  a  number  is  a  number  that  ii 
exactly  divisible  by  that  number. 

82.  A  Common  Multiple  of  two  or  more  num- 
bers is  a  number  that  is  exactly  divisible  by  each  oi 
the  given  numbers.  Thus,  24  is  a  common  multiple 
of  4  and  6,  because  it  is  exactly  divisible  by  each  of 
them. 

83.  The  Least  Common  Multiple  (L.  C.  M), 
of  two  or  more  numbers  is  the  least  number  that  is 
exactly  divisible  by  each  of  them. 

Ex.  I.  Find  the  least  common  multiple  of  24,  20, 
and  83. 

24  =  2x2x2x3 

20  =  2x2x5 

33  =  3x  11 

L.C.M.  =  2X2X2X3X5X11  =  1820. 
The  L.  C.  M.  of  the  given  numbers  must  contain  tho 
factors  2,  2,  2  and  3  to  be  divisible  by  24 ;  it  must  contain 
the  factors  2,  2  and  5,  to  be  divisible'by  20 ;  it  must  con- 
tain the  factors  3  and  11  to  be  divisible  by  33.  Since  the 
number  1320  contains  all  these  factors  and  no  others,  it  is 
the  leaat  common  multiple  of  24.  20.  and  33. 
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Eenct  to  find  the  L.  C.  M.  of  hvo  or  more  numbers  we  find 
(he  prime  factors  of  the  numbers,  and  take  the  product  of 
these  factors,  using  each  the  greatest  number  of  times  it  occurs 
in  any  of  tht,  given  numbers. 

S4.  When  the  several  numbers  are  not  large,  tbe  pro- 
1 38S  may  be  shortened  by  successive  divisions  of  the  given 
numbers,  by  prime  factors  which  are  common  to  two  or 
more  of  the  given  numbers.  By  this  means,  all  the 
divisors  will  consist  of  the  prime  factors  common  to  two 
or  more  of  the  numbers,  and  the  numbers  left  after  the 
divisions  will  be  the  factors  which  are  not  common  to  any 
iwo  of  tbe  numbers.  Then  the  product  of  these  common 
prime  faCors,  and  the  iaetors  which  are  not  common,  will 
09  the  least  common  multiple  of  the  given  numbers. 

Ex.  2.  Find  the  L.  C.  M.  of  15,  24,  3G,  and  42. 
2)  15^  24,  36,  42        Here  2,  2,  3  are  the  prime  factors 

2)  15,  12,  18,  21         common  to  two  or  more  of  the 

3)  15,    6,    9,  21        numbers,   and  5,  2,  3,  7  are  the 

6,     2,     3,     7        factors  not  common. 
L.  C.  M.  =  2X2X3X5X2X3X7  =  2520. 
Exercise  xlvii. 
Find  the  L.  C.  M.  oi 

1.  15,  10  and  5.  |     6.  5,  9,  12  and  15. 

2.  20,  10  and  30.  7.  12,  15,  18  and  24. 
8.  9,    12  and  18.            I     8.  22,  55,  77  and  110. 

4.  10,  25  and  30.  i     9.  15,  30,  42  and  72. 

5.  24,  30  and  36.  |  10.  21,  54,  56  and  84. 

11.  5,  7,  16,  28,  48  and  21. 

12.  16,  12,  14,  32,  50  and  75. 

13.  15,  18,  24,  40,  50,  60  and  90. 

14.  The  even  numbers  from  14  to  28  inclusive. 

15.  The  odd  numbers  from  13  to  25  inclusive. 

16.  Wlmt  is  the  least  number  which  divided  by  8,  by  3£, 
and  by  14  f'ives  in  each  case  the  remainder  5  ? 

17.  What  is  the  least  sum  of  money  for  which  I  can 
purchase  either  sheep  at  86,  cows  at  $28,  or  horses  at 
«150ahfad? 

18.  What  is  the  least  number  of  bushels  of  wheat  that 
would  malie  an  exact  number  ot  full  loads  for  three  draya 
hauling  respectively  24,  30  or  36  bushels  a  load  ? 

19.  W^hat  is  the  least  number  of  cents  with  which  you 
could  buy  an  exact  number  of  lemons  at  6  cents  apiece  ; 
or  oranges  at  8  cents ;  or  bananas  at  10  cents ;  or  pin« 
applet  at  16  cents '? 
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20.  How  many  bushels  would  fill  a  number  of  barrelsj 
each  containing  3  bushels,  or  a  number  of  sacks,  each 
containing  4  bushels,  or  a  number  of  casks,  each  contain- 
ing 14  bushels,  the  quantity  to  be  the  same  in  each  case, 
and  the  smallest  possible  ? 

21.  A,  B,  G,  and  D  start  together,  and  travel  the  same 
way  around  an  island  which  is  600  miles  in  circuit.  A 
goes  20  miles  per  day,  B,  30,  C,  25,  and  D,  40.  How 
long  must  their  journeyings  continue,  in  order  that  they 
may  all  come  together  again  ? 

EXAMINATION  PAPERS. 
I. 

1.  How  do  you  determine  whether  a  given  number  is 
prime  or  composite  ?  Which  of  the  following  numbers 
are  prime  and  which  composite: — 611,  643,  707,  757,  991 
1089? 

2.  Divide  the  continued  product  of  6,  15,  16, 24,  12,  21, 
and  17  by  the  continued  product  of  2,  10,  9,  8,  36,  7, 
and  51. 

3.  What  is  the  least  number  of  dollars  that  will  pur- 
chase an  exact  number  of  cows  at  $24  each,  sheep  at  $0,  oi 
horses  at  $127  each  ? 

4.  What  is  the  least  number  which,  divided  by  18,  21, 
and  30  gives  13  for  remainder  in  each  case  ? 

5.  A  man  owns  3  tracts  of  land,  containing  525,  725, 
and  875  acres  respectively.  He  wishes  to  divide  each 
tract  into  lots  that  will  contain  the  same  number  of  acres, 
and  tills  the  largest  number  possible ;  ol  how  many  acres 
must  his  lots  consist  ? 

II. 

1.  Define  Highest  Common  Factor  and  Prime  Factor, 
and  explain  when  a  number  is  Odd  and  when  Even. 

2.  Find  the  largest  number  wliich  will  divide  941  and 
and  1484,  leaving  as  remainder  respectively  16  and  9. 

3.  Wliat  is  the  quotient  of  144 X  75  X 15  X  32  X  23  divided 
by  432X25X8X30? 

4.  Wiiat  is  the  least  number  of  marbles  that  can  be 
divided  equally  among  16,  21,  24  or  30  boys  ? 

6.  A  can  dig  24  post  holes  in  a  day;  B  can  dig  25,  and 
0  80  in  the  same  time.  What  is  the  smallest  number 
which  will  furnish  exact  days'  labor  either  for  each  work- 
ing alone  or  for  all  working  together  ? 
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III. 

1.  The  product  of  four  coDsecutive  numbers  is  YS-i-lO;* 
find  the  numbers. 

2.  What  is  the  least  number  of  acres  in  a  farm  that  can 
be  exactly  divided  into  lots  oi  12  acres,  15  acres,  18  acres 
or  25  acres  each  ? 

8.  A  farmer  sold  4  loads  of  apples,  each  containing  16 
barrels,  and  each  barrel  3  bushels  at  60  cents  a  bushel. 
He  received  as  payment  6  barrels  of  pork,  each  weighing 
200  pounds  ;  what  was  the  pork  worth  a  pound  ? 

4.  The  product  of  two  numbers  is  1523G8,  and  7  times 
one  of  them  is  2996  ;  what  is  the  other  one  ? 

5.  How  many  rails  will  enclose  a  field  7163  feet  long  by 
8315  feet  wide,  provided  the  fence  is  straight,  6  rails  high, 
the  rails  of  equal  length,  and  the  longest  that  can  be  used? 

IV. 

1.  A  farmer  exchanged  9  tubs  of  butter,  each  contain- 
ing 56  pounds,  worth  25  cents  per  pound,  for  4  chests  of 
tea,  each  containing  42  pounds  :  what  was  the  tea  worth 
per  pound  ? 

2.  What  is  the  smallest  sum  of  money  with  which  I  can 
buy  sheep  at  $5  each,  cows  at  $24  each,  oxen  at  $64 
each,  or  horses  at  $185  each  ? 

3.  Divide  the  continued  product  oi  51,  72,  144,  972,  and 
750by  the  continued  product  of  9,  17,  18,  24,  36   and  45. 

4.  Find  the  least  number  which  divided  by  1595,  2530, 
and  3168,  will  leave  the  same  remainder,  719. 

5.  The  following  are  the  prime  factors  of  a  number  :  2, 
2,  3,  5,  5,  7,  11,  11,  13,  19,  89,  and  227  ;  find  the 
number. 

V. 

1.  State  and  prove  the  rule  for  finding  the  H.  C.  P.  ot 
two  numbers,  and  find  the  H.  C.  F.  ot  1287000  and  504504. 

2.  Find  the  L.  C.  M.  of  16,  24,  and  30.  and  explain  the 
method. 

3.  A  school  was  found  to  contain  such  a  number  of 
boys,  that  when  arranged  in  sixes,  sevens,  nines  or 
twelves,  there  were  always  five  over ;  how  many  children, 
%t  least,  did  the  school  contain  ? 

4.  The  fore  and  hind  wheels  of  a  carriage  are  12  and  16 
feet  in  circumference  ;  find  the  least  number  of  revolutions 
of  each  that  will  give  the  same  length. 

6.  Explain  the  terms  measure  and  common  measure  ;  and 
prove,  by  means  of  an  example,  that  every  common 
measure  of  the  dividend  and  divisor  is  a  measure  of  the 
remainder. 


CHAPTER  IV. 
FRACTIONS. 


Section  I.  Definitions. 
Oral  Exercises. 

1.  If  an  apple  is  divided  into  two  equal  parts,  what  in 
one  of  these  equal  parts  called  ? 

2.  How  many  halves  are  there  in  anything?  Write 
down  one-half.     (See  example  7,  page  42). 

3.  When  I  divide  an  orange  into  three  equal  parte, 
what  is  one  of  these  equal  parts  called  ?  What  are  two  of 
them  called  ? 

4.  How  many  thirds  are  there  in  anything?  How 
many  fourths  are  there  in  anything  ? 

5.  How  would  you  get  fourths  ?  fifths  ?  sixths  ? 

6.  How  many  thirds  make  a  whole?  How  many 
fourths  ?  Bevenths  ?  tenths  ? 

7.  Into  how  many  equal  parts  must  a  thing  be  divided 
to  get  halves?  fifths?  sevenths?  eighths? 

8.  Two  halves  of  an  apple  are  equal  to  how  many 
whole  apples  ? 

9.  What  are  four  fourths  of  a  pear  equal  to  ? 

10.  Which  are  the  smaller,  halves  or  thirds  ?  Halves 
or  fourths  ?  thirds  or  fourths  ? 

The  value  of  the  part  varies  according  to  the  niimbercf 
equal  parts  into  which  the  whcle  is  divided.  The  more 
parts  it  is  divided  into,  the  smaller  they  must  be. 


Half 

1 

noil 

Third 

1 

Third 

, 

Third 

Fourth       1 

Fourth 

1 

Fourth 

1       Fourth 

One  half  of  a  thing  is  greater  than  one  third ;  one 
third  is  greater  than  one  fourth. 

85.  A  Fraction  is  an  expression  representing  ono 
or  more  of  the  equal  parts  of  a  unit. 
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86.  Fractions  are  divided  into  two  classes,  Com 
mon,  or  Vulgar  Fractions,  and  Decimal  Frac-^ 
tions. 

8T.  A  Common  Fraction  is  one  which  is 
expressed  by  two  numbers  one  placed  above  the  other 
with  a  line  between  them  ;  thus  lour-fifths  is  written 
^  ;  nine-elevenths,  y\ ;  ten  thirty-fifths,  -Jl . 

88.  One  of  these  equal  parts  is  called  tho  Frac- 
tional Unit  and  instead  of  the  name  of  this  unit 
being  written  after  the  number  of  such  units  as  in 
whole  numbers,  it  is  placed  wider  it.  Thus,  three 
apples  is  wi'itten  3  apples  and  8  fourths,  f . 

89.  The  number  written  below  the  line  is  called 
the  Denominator  or  ^^  name-giver'  because  it  indi- 
cates the  name  of  the  fractional  unit,  i.  e.  it  shows 
into  how  many  equal  parts  the  whole  is  divided. 

90.  Tlie  number  written  above  the  line  is  called 
the  Numerator,  i.^.  the  ^^numherer'  or  ^'coanter^''  be- 
cause it  indicates  how  many  of  the  parts  named  by 
the  denominator  are  to  be  taken. 

91.  The  Terms  of  a  fraction  are  the  numerator 
and  denominator.  Thus,  -f  is  a  fraction — 5  and  8  are 
its  te)-ms. 

93,  A  Proper  Fraction  is  one  whose  numerator 
is  less  than  its  denominator.  Thus,  ^,  |,  |-  are 
proper  fractions. 

911.  If  we  cut  an  apple  into  two  equal  parts,  one-half 
will  be  represented  by  i. 

If  we  cut  an  apple  into  four  equal  parts,  one-half 
win  be  represented  by  J. 

If  we  cut  an  apple  into  eight  equal  parts,  one-half 

will  be  represented  by  |. 

.    1 a 4 

.  .  t  —  %•  —  -g-' 

Similarly, 

If  we  cut  an  apple  into  three  equal  parts,  one-third 
will  be  represented  by  i. 

If  we  cut  an  apple  into  nine  equal  parts,  one-tliird 
will  be  represented  by  |. 

.*.  ttandfl  for  the  word  therefore. 
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If  we  cut  an  apple  into  eighteen  equal  parts,  one-third 
"wDl  be  represented  by  ^^. 

,      1   3  __      fi 

•  •    IS  —  ¥  —  Iff* 

Hence,  we  conclude  the  value  of  a  fraction 
is  not  altered  by  multiplying  or  dividing  both 
its  numerator  and  its  denominator  by  the 
same  number. 

The  following  is  another  proof  of  this  important 
proposition  : 


A  B 

E 


i    I    I    I    I    I 


1  I 


!  I  I  M  i  ! 


G  D 

CD  =  -/s  cf  EF, 
and     AB  =    |  of  EF  ; 
but      AB  =  CD ; 
.-.  i  =  A. 

04.  By  the   help  of    the    following    proposition, 
which  is  best  explained  b}^  an  example,  we  shall  be 
able  to  obtain  another  definition  of  a  fraction. 
Ex.  I.  Prove  that  |  of  1  =  ^  of  2. 

Since  1  =  firc-Milis  of  a  unit, 
2  =  ten-Miho  of  a  unit ; 
,*.  -J-  oi  2  =  -J-  of  len-Mth^  of  a  unit 
=  iit'o-fifths  of  a  unit 
=  i  ol  1 ; 
.-.  i  of  2=#ofl. 
Hence,  we  may  define  a  fraction  as  a  simple  manner  of 
indicating  that  its  numerator  is  to  he  divided  by  its  de- 
nominator. 

95-  Since  8  apples  multiplied  by  2  =  6  apples, 

so  3  eighths  (|)  "  2  =  6  eighths  (|) ; 

;.  2  X  I  =  |. 
Hence  to  multiply  a  fraction  by  a  whole  number,  we 
simply  multiply  the  numerator  by  the  whole  number,  and 
retain  t,i^  denominator. 
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Sinae  8  marbles  divided  by  2  =  4  marbles, 
90  8  ninths  (f )  "        2  =  4  ninths  (|) . 

Hence  a  fraction  is  divided  by  any  number  by  dividing 
the  nunurator  by  the  number  and  retaining  the  denomin- 
ator. 

0(J.  From  the  preceding  article  it  appears  that 
fractions  may,  in  general,  be  treated  as  whole  num- 
bers. They  are  in  all  respects  exactly  like  other  de- 
nominations, such  as  a  cent,  which  is  y|^  of  a  dollar, 
a  shilling,  which  is  -^jj  of  a  pound,  or  a  penny,  which 
is  y'^j-  of  a  shilling,  only  it  is  impossible  to  find 
a  name  for  every  kind  of  fractional  unit  which 
wc  can  employ.  It  is  enough  to  indicate  the  unit,  as 
^jt  5  of  them  being  y\. 

Section  II— Reduction  of  Fractions. 
Case  I. 

t)T.  To  reduce  whole  or  mixed  numbers  to 
improper  Fractions. 

OS.  A  mixed  Number  consists  of  a  whole  num- 
bar  and  a  fraction;  a3  3|-,  4^,  &c. 

01).  An  Improper  Fraction  is  one  whose  nu- 
merator is  not  less  than  its  denominator. 

Oral  Exercises. 

1.  How  many  halves  Id  5  apples  ? 

In  1  apple  there  are  2  halves,  and  in  5  apples  there 
are  5  times  2  halves,  or  1 0  halves. 

2.  How  many  halves  in  6  ?   In  10?   In  13  ?    In  40  ? 

3.  How  many  fourths  in  4  ?   In  6  ?     In  9  ]     In  12  ? 

4.  How  many  fifths  in  4j  ? 

In  1  there  are  5  fifths,  and  in  4  there  are  4  times  5 
fifths  or  20  fifths,  which  added  to  3  fifths,  make 
23  fifths  ;  therefore  4|  =  ¥• 

5.  How  many  fourths  in  7 J  ?    In  5 J  ?   In  9 J  ?  In  12 J? 
0.  How  many  sixths  in  4|  ?    In  8f  ?    In  9j^  ?    In  llj/ 
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Ex.  I.  Eeduce  27f  to  fourths. 


Now, 


27f 
1 


27 +  f; 


4  . 

2i  =  inii 


27  + 


i  =  ^^ 


4 

—  Ml 

4 


a7X4  +  3, 

4 

Hence,  to  reduce  mixed  numbers  to  improper  fractions,  we 
multiply  the  whole  number  by  the  denominator  of  the  frac 
tion,  add  the  numerator  to  the  product,  and  vyrite  th( 
denominator  under  the  sum. 

Exercise  xlviii. 
Reduce  to  improper  fractions 


1. 

8t. 

7.  35U. 

18. 

287A\. 

2. 

H- 

8.  821^. 

14. 

804//^. 

S. 

9f 

9.  61iJ. 

15. 

1806yf-j. 

4. 

H- 

10.  86-rV 

16. 

2500^f|. 

5. 

11  iV 

11.  99-rV. 

17. 

IOOItVt. 

6. 

12i. 

12.  78||. 

18. 

2897|i|. 

Case  II. 

100.  To  reduce  improper  fractions  to  whole 
or  mixed  numbers. 

Ex.  2.  Reduce  ^{  to  a  mixed  number. 

Since  dividing  both  terms  of  a  fi-action  by  tlie 
same  number  does  not  change  its  value  (Art.  98), 
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tt- 


Hence  to  reduce  an  improper  fraction  to  a  whole  or 
mixed  number  we  simply  divide  the  numerator  by  the 
denominator. 

Exercise  xlix. 
Reduce  the  following  fractions  to  whole  or  mixed 
numbers  : 
1. 
2. 
8. 
A. 
6.^ 
6. 


V- 

7. 

196 

18. 

*T%V. 

3  1 

8. 

9S2 

14. 

6919 

'^.   * 

TZ  • 

5  9 

45 

9. 

725 

¥sr- 

15. 

17007 
3  3 

75 

10. 

32  5 

16. 

3  2460 

-n- 

23"- 

4  8 

V- 

11. 

w- 

17. 

2  5  6  5  0 
6  94 

• 

12. 

w. 

18. 

73648 
139 

FBAOTIOMS. 

Case  III. 


ai 


101.  To  reduce  a  fraction  to  its  lowest 
terms. 

102.  A  fraction  is  in  its  Lowest  Terms  when 
tlie  numerator  and  denominator  have  no  common 
fac  tor. 

Ex.  3.  Eeduce  y^^  to  its  lowest  terms. 
48    12  4 

Dividing  both  terms  of  -^-g  by  the  common  factor 
4,  reduces  it  to  ^f ;  dividing  both  terms  of  this  fraction 
b}^  3,  reduces  it  to  f.  Since  |  has  its  numerator  and 
denominator  prime  to  each  other  it  is  in  its  lowest 
tenits. 

We  might  have  found  the  H.  C.  F.  of  the  numerator 
and  denominator  and  divided  both  terms  by  it  at  once. 

Hence  to  reduce  a  fraction  to  its  lowest  terms  we  divide 
hath  terms  by  a  common  factor,  and  the  result  again  by  a 
common  factor,  and  so  on  till  the  terms  have  no  common 
factor. 

Or  we  may  divide  both  terms  of  tJw  fraction  by  their 
Highest  Common  Factor, 

Exercise  1. 
Reduce  the  following  fractions  to  then*  lowest  teims. 


IS 
HU' 
18 
Try. 

ih 

24 

7  5 

«Tf 

80 

2  I  0 
79  4* 
648 

72ir- 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


¥54' 

7  92 

W6f 

84  0 

?313f 
117  0 

6  1  fi  1 

TTTT* 

6400 

1  •_'  y  6 

1  8  9.6 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


304 

660 

6  7  2 
TO  5^* 
15  84 

4  2  :i  5 

327  6 
^9T-f 
2  109 

3418 


Case  IV. 


103.  To  reduce  a  Compound  Fraction  to  a 
Simple  one. 
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104.  A  Compound  Fraction  is  a  fraction  of  a 
fraction ;  as  J  of  f  ;  ^  ot  ^,  &c. 

105.  A  Simple  Fraction  is  one  in  which  both 
numerator  and  denominator  are  whole  numbers ;  as 
I,  h  &c. 

Oral  Exercises. 

1.  What  is  i  oi  6  apples  ?     Of  10  boys  ?    Oi  16  centi  ? 

2.  What  is  ^  oi  6  ninths?  Of  10  elevenths  ?  Of  16 
twentieths  ? 

3.  What  is  i  of  «? 

Since  ^  of  6  apples  =  3  apples, 
i  of  6  ninths  (|)  =»  3  ninths  (3). 

4.  What  is  ^  ol  |2  ?  ot  J*  ?  of  J-|  ?  of  /^  ? 

6.  What  is  ^  01  5  ?    |  of  «  ?    f  of  |f  ?    J  ol  |-0.  ? 

6.  What  is  i  of  i  ? 

1    __      3 
Jofi=|of^V=TV 

7.  What  is  ^ot^?    t  oi  t  ^    i^^i^    i^^i? 

8.  A  boy  had  -^  of  a  dollar,  and  lost  ^  of  it ;  what  part 
of  a  dollar  did  he  lose  ? 

9.  A  man  owned  j-  of,  a.  farm,  and  sold  -^  of  his  share  ; 
how  much  did  he  sell  ? 

10.  I  had  ^  a  ton  ot  coal,  and  crave  my  neighbour  -^  of 
it ;  he  gave  his  brother  ^  ol  his  share ;  how  much  did  hii 
brother  get  ? 

Ex.  4.  Reduce  |  of  f  to  a  simple  fraction. 

7    S5 

1    nf  7    1    r,f  3  5    7 


7     21 


3X7 
8"  =  "^¥I5"  =  4Tr  —  TTs 

the  product  of  the  nuraerators 
the  product  of  the  denominatora  • 


Hence  to  reduce  a  compound  fraction  to  a  simple  one^ 
multiply  the  numerators  toi^etlter  for  a  new  numerator ^  and 
the  denominators  together  for  a  new  denominator. 

Note. — Before  performing:  the  multiplication,  mixed 
numbers  shonkl  be  reduced  to  improper  fractions,  a-ad  any 
factor  common  to  a  numerator  and  denomiaator  cancelled 
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Exercise  li. 

Simplify  the  follo^Ying  fractions  : 


of 


TT* 


*0f^^. 

i  of  4i. 
2|off- 
fof^of?. 
t  of  A  off 
A  of  I  of  2  J. 


8.  -I  oi  6  of  ^  of  %. 
9. 


T  01  -4 


oi 


To  of  T^. 


10.  I  of  f  of  J  of  tV- 


11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 


of 


ioff  of^^V 

3 


off. 
of  7. 


ofT-\of^^of6|. 
MofWofMof9-|. 
4of  8|oflof  2|. 
^\  of  f  of  ^  of  4i. 
f  of  §  of  I  of  9. 
X  of  A  of  3U  of  6. 


Tir 


'T^ 


Exercise  lii. 

1.  Some  boys  owned  |  of  a  boat ;  they  sold  f  of  their 
share  ;  what  part  of  the  boat  did  they  sell  ? 

2.  Having  |  of  a  bushel  of  potatoes,  I  gave  away  f  oi 
what  1  had   ;  what  part  of  a  bushel  did  I  give  away  ? 

3.  A  boy  had  y\  of  a  dollar,  and  spent  |  of  it ;  hovF 
much  did  he  spend  ? 

4.  A  gentleman  owning  -f  of  a  factory  gave  -|  of  what 
he  owned  to  his  son  ;  what  part  of  the  whole  factory  wa^ 
the  son's  share.  ^ 

5.  A  has  *  of  a  ton  of  hay,  which  is  f  as  much  as  B 
"has ;  how  much  has  B  ? 

f  of  what  B  has.  =  |-  of  a  ton  ; 
.*.  ^  "  =  i  of  J  of  a  ton  =  7j\  of  a  ton; 

.*.  I  •*  =  4  X  A  of  a  ton  =  ^f^  of  a  ton; 

.*.  B  has  ^f  of  a  ton. 

6.  A  owns  *  of  a  railroad,  and  f  of  this  is  3y  times 
what  B  owns  ;  how  much  does  B  own  ? 

7.  How  many  acres  of  land  has  B,  if  -y^  of  18  is  -j^ 
of  his  number  ? 

8.  A's  money  equals  y\  of  $8750,  and  A^s  is  |J  of  B's 
money;  how  much  mone}'  has  B  ? 

Case  V. 

100.  To  reduce  Fractions  to  equivalent 
ones  having  the  least  common  denomin  *tor. 

1.  Let  the  dejiominators  he  jtrime  to  each  other  and 
the  fractions  in  tlieir  simph't  form. 
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Ex.  6.  Eeduce  |,  |,  and  J  to  their  leoit  common 

demominator. 

Since  multiplying  the  terms  of  a  fraction  by  the 
same  nmnber  does  not  change  its  value,  we  have, 


40 


^  4x6X3      ^^» 

3  __  3x5x3   45 

*  3X6X4      "^<^' 

And   4  =  sxjiii,  _  48. 

^  3x4x6      677* 

Hence  to  reduce  fractions  to  equivalent  ones  having  a 
common  denominator,  we  multiply  both  terms  of  eachJmC' 
tion  by  all  the  denominators  except  its  own. 

Exercise  liii. 

Eeduce  to  equivalent  fractions  having  a  common  do- 
nominator 


13       7 
^'    Zf    7- 

^'    T>    TIT* 
O.    s,    XT- 


4  2  3  6 

*•  ¥'  T»  T* 

K  5  2  4 

^'  T»  Tr»  3- 

"•  5»  3'  ?• 


73121 
'•    T»    ^»    T>    T* 

Q       S       3       4       1  1 
O-    T>    ^»    ?r>    TT* 
0      3      6       4 

*J*      -K-»       ^1 


3^'    ti'    ^»    TT* 

j2.  L^i  i/t6  denominators  be  not  prime  to  each  other. 

Ex.  6.  Eeduce  §,  f ,  f ,  and  J  to  their  least  com- 
mon denominator. 

L.  C.  M.  of  3,  4,  6,  8  =  24. 

I  =  1^  =  ^.       We  find  the  L.  C.  M.  of  the  denomi- 

3__6x3   _i8  nators  to  be  24,  hence  24  is  the  least 

4  6X4  3* 

I  =  ^^~  =  fj.  common  denominator.      Dividing 

I  =  -|^  =  1^.  24  by  3,  the  denominator  of  f ,  we 

find  we  must  multiply  3  by  8  to  produce  24,  similarly 
with  the  other  fractions. 

Hmce  to  reduce  fractions  to  a  common  denominator, 
when  the  denominators  are  not  prime  to  each  other, 
we  find  the  least  common  multiple  of  the  denominators, 
divide  this  by  each  denominator,  and  multiply  both  tei-nn 
if  the  fraction  by  the  quotient. 
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Exercise  liv. 
Beduce  the  following  fractions  to  their  least  com- 
mon denominator. 


1. 

h 

2. 

h 

8. 

h 

4. 

h 

5. 

I 

6. 

h 

7. 

h 

8. 

f, 

9. 

7 

i.#. 

10. 

2,T^,|. 

hh 

11. 

2i  3^,  f . 

9          7 
T17»   277* 

12. 

^,  ^,  5. 

tVH. 

13. 

3,  4^,  Vg. 

¥'  tV 

14. 

■I  A,  T^.,  H. 

7        5 

15. 

^,  A^  A,  6. 

TIT'  IT- 

7        1  1 

IG. 

4       4.1      4     9 

T^»  TJXT' 

4     2 

17. 

7        17       11      55 

:^'  Ti- 

TT'  u^'  ii^»  eT- 

hi' 

18. 

2i,  Vi,  8|,  4yj. 

lOT.  Comparison  of  Fractions  with  respect 
to  Magnitude. 

To  compare  fractious  we  must  ex^Dress  them  in 
terms  of  the  same  fractional  unit,  that  is  we  must 
bring  them  to  a  common  denominator.  When  they 
are  so  expressed  they  are  compared  as  other  numbers 
tire. 

Ex.  7.  Ai range  the  fractions  J,  f ,  y^^,  in  order  of 
magnitude. 

Reducing  to  equivalent  fractions  having  a  common 
denominator  we  have  |^,  ^,  f^ ;  hence  the  order  o. 
magnitude  is  |,  -^t^,  f. 

If  two  fractious  happen  to  have  the  same  numerator, 
ihat  which  ha*i  the  smaller  denominator  is  the  greater; 
for  its  units  are  greater,  and  there  are  the  same  num- 
ber of  them  in  each. 


Exfticise  Iv. 
Find  which  is  the  greater, 


4 
"7 
8 

-u 

7 
T5 


01- |. 

4. 

Aorii. 

7.  A  or 

or  t^ 

6. 

U  or  Ih 

8.  ^\  or 

.ori^. 

6. 

If  or  if. 

9.  ^\  or 

7 

1  1 

TIT* 

1  T 

To* 


Which  is  the  greatest  and  which  the  least  of  the 
following : 


10 
11 
12. 


7        10      16  9 

T5'  TIT*  ^Z  ^ 

6         9        16  0 

•    TT'  T?7'  33^  ^ 


3 

Tlff' 


!        7     0 


13. 
14. 
15. 


9        17      219 

TTT»  2  0"'   i;  o   ^ 
9        13      17   9 
TT'  TS^   VI  ^ 
6      6      8   9 
F»  7»  IB   ^ 
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Arrange  in  ascending  order  of  magnitude 
16.  i{-,  iV,A,A,?.         I     17.  ^,  I,  I,  I,  i^ 


Section  III.  Addition. 
Case  I. 
108.  To  add  proper  fractions. 
Oral  Exercises. 

1.  What  is  the  sum  of  2  apples,  3  apples  and  5  apples  f 

2.  Wbat  is  the  sum  of  2  elevenths,  3  elevenths  ^and  5 
elevenths  ? 

3.  How  many  ninths  are  |,  ^,  ^,  and  J? 

4.  James  paid  $J-  for  a  slate,  ^2  foj.  ^  reader,  and  $t 
for  an  arithmetic  ;  how  much  did  he  pay  for  all  ? 

5.  Mary  paid  $^  for  some  ribbon  and  $'  for  a  pair  of 
gloves  ;  how  much  did  she  pay  for  both  ? 

6.  Jane  bought  |-  of  a  yard  of  ribbon  at  one  time  and 
|-  of  a  yard  at  another  time ;  how  much  did  she  buy  at 
both  times? 

''  f  =  f ,  and  f -f-7  ^  y  ^  i«.     She,  therefore,  bought 
1|  yards. 

-7.  A  farmer  sold  ^  of  his  grain  to  one  man,  and  ^  of  it 
,to  another ;  how  much  did  he  sell  altogether  ? 

8.  If  I  pay  J  of  a  dollar  for  butter,  5-  of  a  dollar  fo^ 
eggs,  and ^  a  dollar  for  cheese;  how  much  do  I  pay  for 
all? 

9.  What  is  the  sum  of  ^  and  ^  ?  of  l  and  ^  ?  of  ^  and 

I? 

10.  What  is  the  sum  of  -l-  and  J  ?    of  |  and  |  ?    of  | 

and  f  ? 

Ex.  I.  Find  the  sum  of  |,  f,  and  j^^^. 

2i_6i3     12125    19     46    23    18 

In  this  example  we  are  required  to  add  fifths,  sixths, 
and  tenths  together.  As  the  addends  have  not  the 
same  name,  we  cannot  add  them  till  they  aie  changed 
into  others  having  the  same  fractional  unit.  We, 
tljerefore,   change  the  fractions  into  otlicrs  having  a 
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common  denomiuator,  we  then  add  the  numerators 
together  for  a  nex^  numerator,  and  call  the  sum  SOths. 
We  reduce  the  improper  fraction  to  its  lowest  terms, 
and  then  to  the  mixed  number,  1^^3-. 

Hence,  to  idd fractions,  ive  reduce  them  to  others  hav- 
ing a  common  denominator ;  we  then  add  the  numerators 
together  for  a  7ieiv  numerator  and  place  the  sum  over  the 
common  denominator. 


Exercise  Ivi. 
Add  together  the  following  fractions  : 


1. 

I-  and  |. 

7. 

^,  I  1  and  ^^. 

2. 

1  and  |. 

8. 

1,  tV»  -1  and  f^. 

3. 

A  and  tV. 

9. 

f,|,^fandA. 

4. 

h  i  and  J. 

10. 

i,i,|-andf. 

5. 

h  i  and  i. 

11. 

|,^,Uandi| 

6. 

A»  A  and 

.1 

Case 

12. 
;  II. 

h  h  A  and  yV 

lOD.  To  add  mixed  numbers. 

Ex.  2.  Add  together  2^,  3J,  7/3^  and  /^. 


2i 


=  2+3 


+  3J  +  7 


TJ 


4-   ^5 


7 


■BIT   T^  "BIT  ^  TTTT 


7 
ITS- 


=  12 

12  +  2J  =  14J. 

Note. — When  there  are  mixed  numbers  in  the  example 
we  add  the  suni  of  the  whole  numbers  to  the  sum  of  the 
fractions. 


Exercise  Ivii. 
Find  tlie  sum  of  the  following  fractions  : 


2|,  Si  and  4^. 
2^,  ^%  and  7U. 
2^,  3^  and  4^-^. 
8f ,  1^  and  Vtt- 
lA.iiand2«. 
80f ,  4/^  and  lOf . 


7. 

a. 

9. 
10. 
11. 
12. 


H. 


4f ,  7 


y-5-  and  8^*^. 


7-1,  10T^5,41and7^^5 
li,  3^,  2f  and  S^^^-- 


41    Ki 


3i-and9 


TT* 


4f ,  3^,  4f  and  j^,, 
5i,  6f ,  8|  and  j^. 
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Section  IV.  Subtraction. 
Case  I. 
110.  To  subtract  one  fraction  from  another. 

Oral  Exercisee. 

1.  John  has  7  marbles,  James  has  4  ;  how  many  mar- 
bles has  John  more  than  James  ? 

2.  John  has  yrp  of  an  apple,  James  has  x*2-  of  ^^  apple  ; 
how  much  has  John  more  than  James,  ? 

8.     How  much  less  is  f  than  |  ?  |  tlian  |  ?  f  than  f  ? 

4.  John  has  ^  of  an  apple,  James  has  i  of  an  apple  ; 
bow  much  has  John  more  than  James  ? 

ir  —  T^,  ana  t  —  tt  »  •  •  t  -  t  =  tt  —  1 2  "=  T2-' 

5.  A  boy  spent  ^  of  his  money  for  a  coat  and  ^  of  it  for  a 
hat ;  how  much  had  he  left  ? 

6.  What  is  the  difference  between  |  and  ^  ?  |  and  ^  ? 

7.  What  is  the  difference  between  f  and  y^ij-  ?  between 
i  and  1  ? 

Ex.  I.  From  ^^  take  -j^. 

7      7      3  5_21    14    T 

T2  f  ?T  —  ^0         ^KT  —  ¥Tr  —  "Jo' 

In  this  example  we  are  required  to  take  twentieths 
from  twelfths.  As  we  can  only  subtract  numbers 
that  have  the  same  name,  we  must  change  the  frac- 
tions into  equivalent  ones,  having  a  common  denomi- 
nator, -i^  becomes  ff ,  and  -/^  becomes  |^.  We 
now  find  the  difference  between  |f  and  |^  to  be  |4 
which  reduced  to  its  lowest  terms  is  ^^. 

Uence  to  svhtract  one  fraction  from  another  we  re- 
duce the  fractions  to  others  having  a  coMmon  denomino' 
tor;  we  tlien  subtract  the  numerator  of  the  subtrahend 
from  the  numerator  of  the  minuend  ;  and  place  the 
difference  over  the  common  denominator. 
Exercise  Iviii 

Find  the  ditferonco  between 

1.  ^  and  i.  :  6.  §J  and  ||.   9.  ^%  and  f . 

2.  I  and  J.  6.  f  and  j\.  .  10.  ^\  and  |f . 
8.  I  and  U-  7.  %  and  ^.  :  11.  -Jf  and  fj. 
4.  ii  and  |.    i  8.  f  and  ^i^.  12.  ^%  and  ^V- 


FRAOTIONS. 


Case  II. 

111.    To   subtract   when  one   or  both  the 
fractions  are  mixed  numbers. 
Ex.  2.  From  16i  take  9^. 


n 


q  9 


9t\  + 


1 


6S: 


We  first  reduce  the  fractional  parts  of  the  givb/i 
numbers  to  their  least  common  denominator,  12. 
Then,  since  -^^  cannot  be  taken  from  -^^  we  add  1  or 
If  to  both  minuend  and  subtrahend,  (Art.  33).  This 
gives  16|f  for  minuend  and  lOyHj^  for  subtrahend. 
Then  subtracting  the  fractions  and  integers   sepa- 


rately 
result. 


we  have   16|f  -  10 


TT 


6tV. 


the   required 


Note. — The  fractional  part  of  the  result  can  be  obtained 
much  more  readily  by  subtracting  the  numerator  of  the 
fraction  in  the  subtrahend  from  the  common  denomina- 
tor and  adding  the  Remainder  to  the  numerator  of  the 
fraction  in  the  minuend.  Thus  12 -9  =  3;  3  +  4  =  7. 
This  is  the  numerator  of  the  fractional  part  of  the  result. 
The  integral  part  is  obtained  as  above. 

Exercise  lix. 
Find  the  value  of 


1. 

3.J-1J. 

5.  3,?j-l|. 

9. 

9-4|. 

2. 

2^-1tV- 

6.  2|-1^V. 

10. 

18|-6|. 

8. 

di-m. 

7.  5A-iii?. 

11. 

28H-8A. 

4. 

8|-5f 

8.  4i-l}J. 
Exercise  Ix. 

12. 

25-^-iqi 

Practical  Problems. 

1.  The  sum  of  two  numbers  is  26^  and  the  less  is  7*  I 
what  is  the  greater  ? 

2.  From  a  barrel  of  vinegar   containing  81|  gallons, 
14U  gallons  were  drawn  ;  how  much  was  there  left  ? 

3.  To  what  fraction  must  the  sum  of  ^  and  iV  b©  adde(?. 
that  the  sum  may  be  -{-y  ? 

4.  From  a  piece  of  silk  containing  85f  yards,  U|  yard* 
were  sold ;  how  much  remained  in  the  piece  ? 
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6.  From  $10,  $2^  were  given  to  James,  $3^  to  Jane, 
Sl^  to  Emily,  and  the  remainder  to  Mary ;  what  did  she 
receive  ? 

6.  A  has  two  farms,  one  of  70y  acres  and  the  other  of 
118^1  acres  ;  if  he  sells  ST^f-  acres,  how  much  land  has 
he  left  ? 

7.  How  much  paper  has  a  printer  left  if  he  had  on  hand 
30^V  reams,  and  has  used  7§  reams  for  one  job,  and  8f 
reams  for  another  ? 

8.  A  grocer,  having  mixed  1 5^  pounds  of  tea  with  82^y 
pounds  of  a  different  kind,  sold  all  the  mixture  but  18^ 
poands  ;  how  much  did  he  sell  ? 

y.  B  started  on  a  journey  of  100  miles  ;  the  first  day  he 
travelled  SOyy  miles,  the  second  day  36^  miles ;  how  far 
has  he  yet  to  go  ? 

10.  Henry  had  S47^,  and  James  as  much  lacking  $9^^  ', 
how  many  dollars  had  James  ? 

11.  The  selling  price  of  a  horse  was  $125^;  the  gain 
was  $^0^  ;  what  was  the  cost  price  ? 

12.  jj?  md  the  sum  of  the  greatest  and  least  of  the  frac- 
tions §,  TjY'  ¥'  tIu^  ^'^^6  sum  of  the  other  two,  and  the  dif- 
ference of  these  sums. 

Exercise  Ixi.' 
Practical  Problems. 

1.  $249:|:  is  $184}  less  than  the  value  of  my  horse  and 
carriage  ;  what  are  they  worth  ? 

2.  A  boy  paid  $^  for  a  ball,  $-^  for  a  slate,  $|-  for  a  knife 
and  $yV  ^or  a  book  :  how  much  did  he  spend  ? 

3.  What  is  the  entire  weight  of  4  crocks  of  butter 
weighing  as  follows  :  the  first  10|  pounds ;  the  second, 
llf  pounds ;  the  third,  13yV  pounds,  and  the  fourth  14^ 
*)ound:<  f 

4.  Three  men  bought  a  horse  ;  the  first  paid  $41|-,  the 
second  paid  $53^-,  and  the  third  as  much  as  the  other 
two  ;  what  was  the  cost  of  the  horse  ? 

5.  A  grocer  has  3  barrels  of  molasses  ;  the  first  contains 
27 1  gallons,  the  second,  42/^,  and  the  third,  36|-  gallons; 
how  many  gallons  are  there  in  the  three  barrels  ? 

6.  What  number  is  that  from  which  if  6-f  ^  is  taken  the 
remainder  will  De  2\i  ? 

7.  A  merchaut  sold  84|  yards  of  cloth  for  $94i*,,  39^ 
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yarJs  fur  $124f ,  and  70|  yards  for  $184-|;  how  many 
yards  of  cloth  did  he  sell  !ind  how  much  did  he  receive 
for  the  whole  ? 

8.  Four  gfpse  weigh  respectively  9-g-,  lOy,  12-i^  and 
llf  pounds  ;  what  is  their  entire  weight  ? 

9.  A  lady  hired  a  gardener  at  15  cents  an  hour  for  3 
days;  how  much  did  she  pay  him  if  he  worked  6 1'^i, 
ho^irs  the  first  day,  7^  the  second,  and  6f  the  third? 

10.  If  5y  gallons  of  brandy  are  mixed  with  ly^  gallon.- 
of  water  and  .-5^*y  gallons  of  whiskey,  liow  many  gallons 
Kre  there  in  the  mixture  ? 

11.  A  paid  $464  for  an  ox,  and  ^57t\  more  than  this  for 
a  horse  ;  for  how  much  must  he  sell  them  to  gain  $26-5-? 

12.  A  owns  71f  acres  of  land,  B  owns  112y\  acres  ; 
'  owns  IM.7^^  acres,    and  D  owns  372^1-  acres;    hov 

many  acres  do  thej'  together  own  ? 

Section  V.    Multiplication  of  Fractions. 
Case  I. 

112.  To  multiply  a  fraction  by  a  whole 
number. 

Ex.  I.  Multiply  -^Q-  by  o. 

Since  3  apples  multiplied  by  5  =  15  apples, 

so  3  tenths  (y\)  multiplied  by  5  =  15  tenths  (|^)  ; 

..    5  XttF— TT5-  —  "lo 

]jut  ^-ji^  =  f(Art.77)  =  -nr'x-,- 
Hence,  to  muUiply  a  fraction  hij  any  numht^  ice  eithei 
multiply  the  numerator  or  divide  the  denominator  by  it. 

Oral  Exercises. 

1.  What  is  the  cost  of  6  yards  of  cloth  at  £  of  a  dollar 
a  yard  ? 

Cost  of  1  yard  =  $i  ; 

Cyard8=6x$f  =  $V  =  $4^. 

2.  If  a  man  earns  J  of  a  dollar  in  1  day,  how  much  can 
lie  earn  at  the  same  rate  in  12  days? 

8.  If  .'1  yard  of  cloth  costs  f  of  a  dollar,  how  much  will 
'  yards  cost  ? 

4.  If  a  bushel  of  potatoes  co&ts  ^  of  a  dollar,  what  will 
5  bushels  cost  ? 
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^  f  f  a  yard  of  ribbon  costs  '  of  a  dollar,  how  much 
wiD  10  yards  cost  ? 

6  If  a  basket  holds  f  of  a  bushel  of  apples,  how  many 
bushels  will  9  baskets  hold  ? 

7.  If  a  barrel  of  flour  costs  S8f,  what  will  6  barrels 
cost  ? 

Multiply  the  fractional  and  integral  parts  separately  and 
add  the  products. 

8.  If  a  yard  of  cloth  costs  $2f,  what  will  7  yards  cost? 


9.  How  much 

10.  How  much 

11.  How  much 

13  6  times  1-  ?  t'V  ? 

is  8  times  -l-f  ?  i\  ? 

is  10  times  1^  ?  5 

Exercise  Ixii. 

Multiply 

1.  41  by  9. 

2.  fibya 
8.     A  by  7. 

4.  ^4  by  10. 

5.  ^f  by  49. 

6.  ^  by  91. 

7.  IJ  by  21. 

8.  yV  by  24. 

9.  VA  by  86. 

10.  At  $1^  a  day,  how  much  does  a  man  earn  in  4 
weeks,  of  6  days  each? 

11.  "What  is  the  cost  of  86  dozen  eggs,  at  86^  cents  a 
dozen  ? 

12.  At  $16f  a  month,  what  will  a  boy  earn  in  12 
months  ? 

18.  What  is  the  cost  of  12  pounds  of  beef  at  14f  cents 
a  pound  ? 

14.  What  is  the  cost  of  14  bushels  of  oats  at  62^  cents 
a  bushel  ? 

Case  II. 

113.  To  multiply  a  whole  number  or  a 
fraction  by  a  fraction. 

The  definition  of  multiplication  given  in  Art.  85, 
has  no  meaning  when  ajjplied  to  fractions.  Since  the 
multiplier  must  always  be  an  abstract  number  (Art. 
40)  we  can  no  more  multiply  by  J  than  by  2  apples. 
W^e  must,  therefore,  extend  the  meaning  of  the  sign,  x  , 
when  we  apply  it  to  fractions. 

It  is  found  convenient  to  agree  that  f  X  f  shall  moan 
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Ex.2.  Multiply  J  by  f. 

thatis,f  xf  =  A  =  |^: 

^^      th«  product  of  the  numerators 
the  product  of  the  denominators 

Hence,  the  product  of  two  fractions  is  found  by  muUi- 
plying  the  two  numerators  together  for  the  numerator  ^  and 
the  two  denominators  together  for  the  denominator  of  the 
product. 

In  a  similar  way  it  may  be  shown  that  the  product 
of  more  fractions  than  two  is  found  by  multiplying 
all  the  numerators  together  for  the  numerator,  and  all 
the  denominators  together  for  the  denominator  of  the 
product. 

Oral  Exercises. 

1.  What  is  the  cost  of  f  of  a  yard  of  cloth,  at  $8  a  yard  ? 

2.  What  is  the  cosi  of  |  of  an  acre  of  land,  at  $240  an 
acre  ? 

3.  How  much  is  i  of  ^  ?     i  X  ^  ?     t  of  ^  ?     -|  X  i  ? 

4.  ^  of  $60  is  3  times  what  a  shawl  cost ;  what  did  the 
shawl  cost  ? 

5.  A  horse  cost  $120,  and  a  wagon  -j^  as  much  ;  what 
did  the  wagon  cost  ? 

6.  If  a  ton  of  hay  costs  $25,  how  much  will  f  of  a  ton 
cost  ? 

7.  If  -^  of  14  yards  of  calico  cost  60  cents,  what  is  1  yard 
worth  ? 

8.  What  will  ^  of  70  pounds  of  coffee  cost,  at  35  cents  a 
pound  ? 

9.  A  father  is  48  years  old-;  his  son  is  f  as  old ;  how 
much  older  is  the  father  than  the  son  ? 

10.  If  3.  of  63  yards  of  calico  are  worth  $8.24 ;  what  are 
I  of  16  yards  worth  ? 

Exercise  Ixili. 

Note. — Cancel  the  factors  common  to  the  numerator* 
ftnd  the  denominators. 
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Find  the  value  of 


1. 

4  X  18. 

6. 

12     V      9 

9. 

f|x||x|^ 

2. 

f  X  45. 

6. 

tV  X  3^^:  X  ^\. 

10. 

iv  X  "s^s-  X  -51 

8. 

1  X  43. 

7. 

f  X  T?.  X  |t. 

11. 

1U  ^-^r  ^  T"8 

4. 

A  X  124. 

8. 

«  X  A  X  T^,. 

12. 

3  I  2   y.  2  0    V    7 

13.  What  should  be  paid  for  I  of  |  ot  a  pound  of  tea,  at 
the  rate  of  ■{  J  of  a  dollar  per  pound  ? 

14.  What  should  be  paid  for  f  of  a  barrel  of  apples,  ii 
the  whole  barrel  is  worth  \^  of  a  dollar  ? 

15.  A  has  f  of  $375,  B  has  |^  as  much,  and  C  f  as  much 
as  both  ;  how  many  dollars  baseach,  and  how  many  have 
they  all  ? 

Ex.  3.  Multiply  6f  by  7f . 


7| 


\\  and  6f 


.-.  7f  X  6|  =  V.  X 

y>  =  1^3  X  ♦  =  52. 

Exercise  Ixiv. 

Find  the  value  of 

1.  3i  X  5t. 

2.  61  X  7f . 

3.  17|  X  IGi. 

4.  39|  X  33^. 

5.  ^1  X  4^^  X  77  X  ii, 
G.  3  X  7i  X  \i  X  3iV. 

7.  If  a  cord   of  wood   costs  $4^,  what  will  3^  cords 
cost? 

Covt  of  1  cord  =  $^ ; 
'*    3i  cords  =  3i  X  $ik 

=  |.X$V=$4-'=:$14J. 

8.  Tf  0  pound  of  sugar  is  worth  9|  cents,  what  will  4^ 
pounds  cost  ? 

9.  If  a  man  reaps  3f  acres  of  wheat  in  a  day,  how  many 
acres  could  he  reap  in  2f  days  ? 

10.  What  would  be  the  cost  of  18|  acres  of  land  at  $18f 
per  acre  ? 

11.  If  a  ton  of  coal  costs  6^  dollars,  what  will  be  the 
cost  of  9^  tons  at  the  same  fate? 

12.  Mr.  Jonee  rented  a  house  at  $42^  a  month,  taking 
i>  lease  for  5  years ;  but  disposed  ol  the  lease  at  the  end  of 
8i  years  ;  how  much  rent  did  ho  pay  ? 

13.  A  bill  of  books  at  retail  amounts  to  $375|,  but  I 
got  a  reduction  of  \  for  wholesale  and  ^tj  for  cash ;  what 
was  the  exact  amount  of  the  bill  ? 
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Section  VI.— Division  of  Fractions 
Case  I. 
114.  To  divide  a  fraction  by  an  integer. 

Oral  Exercises. 

1.  If  8  apples  are  divided  Iwy  4,  what  is  the  quotient  ? 

2.  If  8  ninths  are  divided  by  4,  what  is  the  quotient  ? 
8.  Divide  I  by  2 ;  -/r  by  3 ;  -{-^  by  8. 

4.  If  3  ducks  cost  yg-  of  a  dollar,  hov/  much  will  1  duck 
cost  ? 

Cost  of  3  ducks  =  SroJ 

"     1  duck  =  i  of  $^jj  =  ^/j^  -=  8J  =  20  cents. 

5.  If  3  caps  cost  f^j  of  a  dollar,  how  much  will  1  cap 
cost? 

6.  William  liad  ^^  of  an  orange,  and  divided  it  equally 
among  3  of  his  schoolmates  ;  what  part  of  an  orange  did 
he  give  to  each? 

7.  A  man  shares  *  of  a  ton  of  coal  among  6  persons, 
how  much  does  each  get  ? 

Share  of  5  persons  =  f  of  a  ton  ; 

**     1  p^rso^i  =  -^  of  I  of  a  ton  ; 
=  ^^5"  of  a  ton. 

8.  If  8  men  can  do  %  of  a  piece  of  work,  how  much 
can  1  man  do  in  the  same  time  ? 

9.  If  3  men  together  own  -|  of  a  vessel,  what  part  of  the 
Tessel  does  1  man  own,  if  their  shares  are  equal  ? 

10.  A  lady  gave  |-  of  a  pound  of  candy  to  her  4  sons 
and  2  daughters ;  what  was  the  share  of  each  ? 

Ex.  I.  Divide  |-  by  4. 

Since  8  apples  divided  by  4  =  2  api:)les, 
so  8  ninths  (|)     "  ♦'  ==i:  2  ninths  (|) ; 

We  may  obtain  the  same  result  by  multiplying  the 
denominator  of  f  by  4,  and  reducing  the  resulting 
fraction  to  its  lowest  terms  ;  thus 

8    jL    4.  9       2 

7   •    *  -  ^-9  -  -ar- 
Jlence  to  divide  a  fraction  hy  any  ntimhnr  we  either 
divide  t/ie  numerator  by  tlie  number  or  multiply  the  de 
nominator  by  it. 
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Exercise  Ixv. 
Note.  Reduce  mixed  numbers  to  improper  fractions. 
Divide 


1.  H  by  5, 

1  4.  ^  by  17. 

7.   4^  by  10. 

2.  n   by  7. 

5.  7i  by,  6. 

8.  129|  by  16. 

8.  I-J  by  9. 

!  6.  41-  by  7. 

9.  287|  by  12. 

10.  If  a  man  can  reap  22f  aoros  oi  wheat  in  7  days,  how 
much  f  ould  he  reap  in  1  day  ? 

11.  If  a  man  caa  cut  15f  cords  of  wood  in  7  days,  how 
Diany  cords  could  he  cut  in  1  day  ? 

12.  If  a  man  can  walk  38^  miles  in  10  hours,  how  far 
could  he  walk  in  1  hour  ? 

13.  If  7  tons  of  coal  cost  $60f,  what  is  the  price  per 
ton? 

Case  II. 

115.  To  divide  a  whole  number  era  frac- 
tion by  a  fraction. 
Ex.  2.  Divide  J  by  f. 

2   10    ar\c\   S  —     9        * 

^  =  T5-J  ^^"<^  3-  —  T^T*     •        • 

BiccG  ID  apples  divided  by  9  apples  =  1^^ 

80 10  fifteenths  (^J)  divided  by  9  fifteenths  (^)  *  ^  ; 

•      2.1.3    10      .;:.9  10 


9 


~3X3    ~   "^   ^   ^ 

e=  dividend  multipliei  by  diviaftr  inTcrted. 

Ex.  3.  Divide  10  by  |. 

10  =  i?-  =  ^^- 

10  -  i  =  -*-o  ^  i  =  V  =  3*^-  =  |x  V- 

=  dividend  multiplied  by  divisor  inverted. 

Hence  to  divide  one  fraction  hy  another >  invert  the 
divisor  and  multiply  the  dividend  by  tlie  fraction  thus 
formed. 

Oral  Exercises. 

^  At  $i  a  yard,  how  many  yards  of  cloth  can  be  bought 
101^  G  ? 


FRACTIONS.  07 

Yai'ds  bought  for  $  J  =  1  yard  ; 

«•  "    ;B1  =l-i-|  =  -|  yards; 

««  "    $G  =  6  X  f  yards  =  10  yards. 

2.  If  a  yard  of  cloth  costs  $f ,  how  matiy  yards  can  be 
bought  for  $10  ? 

8.  If  a  bottle  holds  -J-  of  a  gallon,    how    many  bottles 
will  be  required  to  hold  5  gallons  ? 

4.  If  a  bushel  of  apples  costs  ^  of  a   dollar,  how  many 
bushels  can  be  bought  for  $12? 

6.  How  many  times  is  ^  contained  in  10  ?  in  15?  in  20  ? 

6.  How  often  is  |  contained  in  9  ?  in  6  ?  in  12  ? 

7.  How  many  baskets  holding  |  Of  a  bushel  each   v/ill 
be  required  to  hold  15  busheh.  of  peaches  ? 

8.  If  a  quire  of  paper  costs  $x\,  how  many  quires  can 
I  get  for  $J  ? 

9.  When  apples  are  worth  $^  per  bushel,  how  many 
bubhels  can  be  bought  for  $^  ? 

10.  At  $^  per  yard,  how  many  yards  of  silk   can  be 
be  bought  for  $4^  ? 

,    Exercise  Ixvi. 


Divide 

1.  10  by  ». 

2.  18  by  |. 
8.  30  by  -|. 
4.  40  by  8^. 

6. 

7. 
8. 

1  by  A. 
H  by  A- 
41  by  x^,. 

9. 
10. 
11. 
12. 

9| 

213 
45-J 

by  A. 

by  12,V 
bY  12^ 
by  2f. 

Exercise  Ixvii. 
Practical  Problems. 

1.  If  5  of  a  yard  of  cloth  cost  24  cents,  what  would  a 
whole  yard  cost? 

Cost  of  I  of  a  yard  --^  24  cents. 
"      i        "        =    8     " 
"      f  or  1  yard  =4x8  cents  =  82  cents. 

2.  At  $1 J  per  bushel,  how  many  bushels  of  wheat  can 
be  bought  for  $42 1? 

8.  If  a  ton  of  coal  is  worth  $6|.,  how  many  tons  can  be 
bought  /or  $89^6^  ? 

4.  If  a  bushel  of  apples  onf?t3  $2^,  how  many  bushels 
could  be  bought  for  !$G0;}  ? 

6.  If  a  man  earns  $7J  in  a  week,  how  long  will  it 
require  him  to  earn  $20^  ? 


93  ELEMENTARY    ARITHMETIC. 

C.  A  man  (It^'klod  301  pounds  of  flour  among  thp  poor, 
giviug  to  each  2*  pounds  ;  how  many  persons  were  there? 

7.  If  21f  pounds  of  tea  cost  $18||,  what  will  1  pound 

OObt  ? 

8.  If  an  errand  boy  earns  $7  J  in  a  week,  how  long  will 
it  require  him  to  earn  $20^  ? 

9.  A  man  raised  93J  bushels  of  wheat  on  8^  acres  of 
land  ;  how  many  bushels  per  acre  was  that  ? 

10.  In  how  many  days  will  a  horse  eat  829 i  pecks  of 
oats,  if  he  eats  lyy  pecks  daily  ? 

11.  If  *  of  au  acre  of  laud  sell  for  $30,  what  will  an  acre 
sell  for  at  the  same  rate  ? 

12.  The  product  of  two  numbers  is  27,  and  one  of  them 
is  2^ ;  what  is  the  other  ? 

Section  VII.  Complex  Fractions. 

110.  To  reduce  a  Complex  Fraction  to  a 
Simple  One. 

!1T.  A  Complex  Fraction  is  one  in  which 
either  the  numerator  or  denominator,  or  both,  are 

fractions  ;  as  -1. ,  — .-,  — i. 
7  '2i'    i 


Ex.  I.  Eeduce  -^  to  a  simple  fraction. 

'5 

Since  the  numerator  of  a  fraction  is  the  dividend 
and  the  denominator,  the  di^dsor  fart.  91)  we  have  sim- 
ply to  divide  the  numerator,  -J,  by  the  denominator, 
f,  as  in  division  offractiom  ; 

hence,   f  =  ^  -  |  r-_  i  x  f  =  ^. 

o 

Ex.  2.  Beduce  -ry^  to  a  simple  fraction. 
8  ,       ^8         5         40 

1     •    ^7  -  1   X   21  "  21  —  -^^^• 
In  many  cases  it  is  simpler  to  multiply  the  niirnor- 
tor  and  denominator  of  the  complex  fraction  by  the 
L.  G.  M.  of  the  denominators ;  thus, 
8    _   5  X  8   _  40 
^I  ""  S  X  4^  ""  21'  "  -^sf 
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Ex. 


1    4-    h 
1   ~  i 


1    + 


3.  Simplify  ^  „  ^  -  ^  _  3- 

Multiplying  the  numerator  and  denominator  of  the 
the  dividend  by  3,  and  the  numerator 'and  denomi- 
nator of  the  divisor  by  5,  we  liave 

8  4  1        5  -h  B       4        8        4        1 


ry  -  1 


5-8 


1. 


8. 


52 


1 4 
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23 


G.  rsi-..    u.  ^_ 


•7    7 

^1  r 
81 


12. 


13. 


14. 


3S~ 


1  2 

91* 


16. 


17. 


8i_of_l| 
"U  of  if 
8iof2]T 

TrVofSfV 


141-01 


18.  ^^s 


19. 


of  2f 

-4T' 

214-3^ 


H 


^ 


:io. 


*^Tr 


i  15. 


21 

n 


1^5 


20. 


8 

2i-U 

;  ,         llofli* 

II H.  Brackets,  which  are  of  several  kinds — e.  g.^ 
(  )»  {  (»  [] — ^^  \\sQi[  to  denote  that  all  numbers  in- 
cluded withiii  any  pair  of  tlicm  are  to  be  considered  as 
lormiug  but  one  number,  and  are  therefore  to  be 
equally  aff^^ctcd  by  any  number  not  included  within 
the  Bame  pair  of  brackets,  thuo 

(6  +  8)  X  8  =  9x8  =  72. 
Also,     [8  +  2x{9  +  Sx(4  +  3)-fl7}+21]  x9 

=  [8  +  2x{9  +  21  +  17}   +21]x9 
=  [8  +  94  4-  211    X  9 
=  128  X  0 
=  1107. 

111>.  A  Vinculum  is  a  sign  sometimes  used  in- 
stead of  brackets.  It  consists  of  a  line  di-awn  over  th« 
numbers  to  be  considered  as  forming  one  number — 
thus,  2  X  8  +  8  =  2  X  11  =  22. 
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Ill  removing  brackets  from  an  expression,  it  is  best 
to  commence  with  the  innermost  and  to  remove  tiie 
brackets  one  by  one,  the  outermost  last  of  all. 

120.  If  a  number  is  placed  before  a  bracket,  ivitJi  no 
sign  after  ity  it  is  implied  that  the  contents  of  the 
bracket  is  to  be  multiplied  by  the  number.  In  like 
manner,  if  two  brackets  stand  side  by  side,  with  no 
sign  between  them,  it  is  implied  that  the  contents  oi 
one  bracket  are  to  be  multiplied  by  the  contents  of 
the  other. 


Ex.4.  Simplify  ^i~l^-^i 


t  ui  oj-t 

"as- 

2i-ion|      2}-|ofV 

2i-V 

8C>(2i-V) 
36(J  +  iJ) 

81-44 

87      , 

"~  24  +  13  ■ 

=  37=1. 

Note  1. — In  multiplying  2^  by  36,  multiply  the  fra<5> 
tional  and  integral  parts  separately,  and  add  the  results. 
2.  In  multiplying  y  by  36,  divide  the  denominator,  9, 
into  36,  and  multiply  the  numerator,  11,  by  the  quotient,  4. 

1 
Ex.  5.  Simplify  ^  +  ~T~* 

2  +  -^ 

Beginning  at  the  lowest  fraction,  considermg  6  as 
its  numerator  and  7  +  -^  as  its  denominator,  and  mu- 
tiplying  each  of  these  terms  by  2,  we  have 

8  + -r-  =  8  + To-  =  ^  +  3oTro=^^- 

2  +  14T1 


Exercise  Ixix. 
SimpUfy  the  following  expressions : 

1.  ^f-    X    (8f  X  6t)  -  17J. 
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2. 


BXAMINATION    PAPERS. 

(I  of  f  of  3J  +  8§)  f-  (10i-7A). 

"  Gf^  of  4        4i  of  2|J' 

4.  (19J-3J)x  (3f--2^). 

5.  19^-^3-J  X  3*  — 23. 

6.  19|-3Jx(3f-2^). 


/  ^  +  5f  ' 


2~- 


8   A^^i_  -  A^xL 

9.     (ii-i)   X   (1  +  1)  -(1-1)  X   (i->). 

11-  (A -1-4)-  (3-^)  X  a +  2^). 
12.  (2J  -f-  H  +  31)  -^  i  of  I  of  H. 

Ji    +   TJ  7  ^M4  X  3  ~     15 

14.     f z ^     i/:5 

Ql  I 

IK        9 1      4-         S" -f    03  of   12   « 


Oif  -r  f 


16.   2i  4-   ^f^-2|of(U--S). 


EXAMINATION  PAPERS. 
I. 

1.  What  is  a  fraction  ?     Define  a  Simple,  a  Compound, 
a  Proper  Fraction. 

2.  What  rule  of  fractions  is  anticipated  in  reducing  a 
mixed  number  to  an  improper  fraction  ? 

3  If  the  numerator  and  denominator  of  a  fraction  be 
multiplied  by  the  same  number,  the   fraction  thus  ob 
taiued  is  equivalent  to  the  former  fraction.     Prove  the 
truth  of  this  statement  by  taking  the  fractiong  f  and  \g 
and  showing  that  they  are  equivalent. 

4.  What  name  is  given  to  a  fractional   expression  oi 
the  form  of  1  of  -l  ? 
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State  RTid  illustrate  the  rule  for  muUiplying  one 

fraction  by  another,  and  show  that  the  product  of  two 

proper   fractions  must  always   be   numerically  less 

than  either  of  them? 

6.  What  is  meant  by  a  vulgar  fraction  ?     "When  is  a 

vulgar  fraction  greater  than  unity  ?     What  is  it  then 

called  and  whv  ? 

II. 

1.  A  vulgar  fraction  may  be  considered  as  expresping 
the  division  of  the  numerator  by  the  denominator.  Ex- 
plain this. 

2.  Explain  the  principle  upon  which  vulgar  fractions 
are  reduced  to  their  equivalents  having  a  common  denomi- 
nator. When  may  the  common  denominator  be  less  than 
the  prodiict  of  all  the  denominators;  and  how  is  it  then 
determined  ?     Ex.  f ,  %,  |,  f ,  ||. 

3.  By  what  fraction  must  |  be  divided  to  give  a  quotient 
fi?  Can  more  than  one  such  fraction  be  found  ? 

4.  State  and  prove  the  rule  for  the  division  of  one  vul- 
gar fraction  by  another.  Divide  -J  by  7;  show  that  a 
proper  fraction  will  always  be  increased  by  dividing  it  by 
another  proper  fraction.  By  what  fraction  must  \\  be 
divided  to  give  a  quotient  3  ? 

5.  A  man's  wages  are  $3^  a  day,  and  his  daily  cxponses 
are  $l|^ ;  how  many  days  must  he  labour  to  enable  him  to 
buy  a  suit  of  clothes  worth  SitJy  ? 

III. 

1.  Define  Numerator  and  Denominator  and  show  why 
they  are  properly  applied  to  the  terms  of  a  fraction. 

2.  John  had  f  of  a  melon  and  gave  away  ^  of  what  he 
had  ;  what  part  of  the  melon  had  he  left  ? 

3.  A  miller  wishes  to  put  39  bushels  of  wheat  into  bags, 
each  bag  to  hold  2^  bushels ;  how  many  bags  would  it 
require  ? 

4.  A  man  owned  J  of  a  ship  and  sold  f  of  his  share  for 
$5475  ;  what  was  the  whole  ship  worth  ? 

6  If  7i  pounds  of  coffee  cost  187^  cents ;  what  will  a 
bag  containing  63|-  pounds  coat  ? 

IV. 

1.  Before  subtracting  fractions,  why  is  it  necessary  to 
change  them  to  others  having  a  common  denominator  ? 
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2.  Arrange  the  fractions  f ,  |,  xV'  hh  f  of  A  i^  order 
of  ma^itude. 

3.  If  $2 1  will  pay  a  woman's  wages  for  2^  days,  how 
much  will  pay  for  5^  days'  work  ? 

4.  James  by  mistake  subtracted  ^  instead  of  y  ;  Wfts  his 
answer  too  large,  or  too  small,  and  how  much  ? 

5.  A  man  owning  f  of  a  factory,  sold  ^  of  what  he 
owned  for  §15760 ;  what  was  the  factory  worth  ? 

V. 

1.  State  the  principle  involved  when  fractions  are 
changed  to  others  having  a  common  denominator. 

2.  I  bought  7y3  thousand  feet  of  beards  for  $135.80  ;  at 
the  same  rate,  what  would  19|  thousand  feet  cost  ? 

8.  I  paid  $7888.30  for  83y\  acres  of  wild  land  ;  what 
would  7  acres  cost  at  the  same  rate  ? 

4.  What  is  the  least  number  that  must  be  taken  from 
60  80  that  it  may  be  exactly  divisible  by  7xV  ? 

5.  On  I  of  my  field  I  planted  corn  ;  on  f  of  the  remain- 
der I  sbwed  wheat ;  on  f  of  the  remainder  I  planted  pota- 
toes ;  the  rest,  consisting  of  ^  of  an  acre,  was  planted  in 
beam ;  how  large  was  my  field  ? 

VI. 

1.  Explain  the  different  steps  to  be  taken  so  that  one 
fraotion  can  be  compared  with  another. 

^    ^  ,  i  of  i         -^  of  I     .  ,     ,       ^ 

2.  The  sum  of  — r —  and  ^~-7-.\     is    equal     to    how 

t  -g^  01  4  J 

many  times  their  difference  ? 

8.  A  merchant  lost  f  of  his  capital;  afterwards  he 
gained  $740,  and  was  then  worth  $3500 ;  how  much  did 
ho  lose  ? 

4.  A  father  divided  a  piece  of  land  among  his  three 
sons  ;  the  first  got  12^  acres,  the  second  |  of  the  whole, 
and  the  third  as  much  as  the  other  two  ;  how  much  did 
the  third  fjet  ? 

5.  A  daughter  receives  as  a  bequest  from  her  father 
$553  J,  which  is  f  of  f  of  the  legacy  left  to  her  brother ; 
but  the  brother's  share  was  /y  of  the  whole  propei-ty ; 
what  was  Ihe  father  worth  ? 
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DECIMALS. 

Section  I.    Definitions. 
Oral  Exercises. 

1.  If  an  apple  is  divided  into  ten  equal  parts,  what  ig 
one  of  the  equal  parts  called  ?  What  are  7  of  these 
called  ?  3  of  them  ? 

3.  If  a  unit  is  divided  into  10  equal  parts,  what  are  the 
^arts  called  ?     WhatKis  the  fractional  unit  ? 

3.  If  1  tenth  of  du  apple  is  divided  into  ten  equal  parts 
what  part  of  the  whole  apple  is  1  part  ?  3  parts  1  9  parts  ? 

4.  How  are  hundredths  got  ?  How  are  they  got  from 
tenths  ? 

5.  What  part  of  1  tenth  is  1  hundredth  ?  How  many 
1  hundredtlis  in  1  unit  ?  in  1  tenth  1 

6.  If  1  hundredth  of  an  apple  is  divided  into  ten  equal 
parts,  what  is  the  fractional  unit  called  ? 

7.  How  many  thousandths  are  equal  to  1  hundredth  ? 
To  1  tenth  ?     To  1  unit  ? 

8.  Whatis^Vo^yV?  -ftrof  Aof  A?  tVo^tJit? 
121.  A  Decimal  Fraction  is  one  which  has  for 

its  denominator  10,  100,  1000,  or  s.oine  poiver  of  ten. 

\22'  The  Power  of  a  number  is  the  product  ob- 
tained by  multiplying  the  number  by  itself  one,  or 
more  times. 

Thus  9    is  the  second  power  of  3,  for  9    =  3  X  3. 

27      "     third  "      3,  for  27  =  3x3x3. 

81      *♦     fourth  "      3,  for  81  =  3X3X3X3. 

133.  The  Denominator  of  a  decimal  fraction  is  never 
expressed,  but  is  always  understood.  For  brevity 
decimal  fractions  are  usually  called  Decimals.  A 
decimal  fraction  is  expressed  by  writing  the  Nv^^^ernior 
with  a  point  (.)  before  it. 


tV 

is  wiitten 

3 

(( 

Tir 

1 

«i 

TlTff 

79 

<( 

TTTOT 

1 

(< 

TDuny 

139 

t< 

Tvnjf 
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Thus,    -iV    is  Wiitten  •!. 
•8. 

•01. 
•79. 
•001. 
•189. 

124.  The  Point  placed  before  decimals  is  called  the 
decimal  point.  It  separates  the  fractional  part  fi'om 
whole  numbers. 

125.  The /rsi  place  to  the  right  of  the  decimal  point 
is  that  of  tenths  ;  the  second  place  is  that  of  hun- 
dredths ;  the  third^  that  of  thousandths  ;  the 
fourth,  that  of  ten-thousandths  ;  the  Jifihy  that  of 
hundred-thousandths  ;  &c. 

Tbu3,  23-045  =  2  X  10  +  3  +  A  +  TW  +  toW- 
Hence  it  appears  that  decimals  are  simply  an  ex- 
tension of  the  ordinary  system   of  notation   and  nu- 
meration. 

12G.  Zeros  affixed  to  a  decimal  have  no  effect  on 
its  value  ;  that  is  -9,  -90,  -900  are  all  equal ; 
for     -0  =  ^-^ 

•90  =  T^cAr  =  A. 
.qnn  —   9oo    9 

127.  To  convert  a  decimal  to  a  vulgar  frac- 
tion. 

Since  •878  means  8  tenths,  7  hundredths,  and  8 
thouBandths  ; 

.•.•878=A4-TJir+ WW 

__.    300  +  70  +  8 

1600 
379 

Similarly  •00807  means  8  thousandths  and  7  hundred- 
thousandths  ; 

.•.•00307  =  tAo  +TTnjW 

300+7 

307 

Hence  to  express  a  decimal  as  a  vulgar  fraction  unit* 
the  given  dadmal  as  a  whole  number  J'or  the  nmiierator  of 
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the  vulgar  fraction^  and  for  the  denominator  write  1 
followed  by  as  many  ciphers  as  there  are  decimal  places  in 
the  given  decimal.       -^ 

Conversely  a  fraction  having  10,  100,  1000,  &c., 
for  denominator  may  be  expressed  as  a  decimal  by 
writing  the  numerator  and  counting  off  from  the  right  oi 
many  figures  as  there  are  ciphers   in  the  denominator. 


Thus  8Ty,T*^«=  3-175,  and  t4# 


'TUUTSF 


"nnjTT 


•075. 


Exercise  Ixx. 

Express  the  following  decimals  as  common  frac- 


tions 


1.     -7. 

6.     -4123. 

11.     -00427. 

2.     "86. 

7.     -0614. 

12.     -00036. 

3.     -03. 

8.     -0078. 

13.     -02007. 

4.     -784. 

9.     -7614. 

14.     -712465. 

6.     -709. 

10.     -3005. 

15.     -000006. 

Express  the 

following  fraction 

s  as  decimals  : 

16.  A. 

17.  T^A. 

18.  f^.V. 

19.  T^. 

22.  4AV 

23.  16VAV 

24.     126f',«^ 

26.  ^iddwfso* 

27.  lenVV-nr. 

Exercise  Ixxi. 
Write  the  following  decimals  in  words 


1. 

•9. 

6. 

4-31. 

9. 

21-3601. 

2. 

•27. 

6. 

7-216. 

10. 

17  0064. 

3. 

•368. 

7. 

3-314. 

11. 

18-00081. 

4. 

•064. 

8. 

6-8167. 

12. 

20-01458 

Express  in  figures  the  following : 

13.  Eight  tenths;  two,  and  seven  hundredths  ;  nine 
thousandths. 

14.  Eight  hundred  and  seven,  and  ninety-four  thou- 
sandths ;  three  thousand  and  seventeen,  and  seven  hun- 
dred and  nine  ten-thousandths ;  three,  and  one  thousand 
and  eight  millionths. 

15.  Six,  and  four  ten-thousandths  ;  eighty,  and  six  hun- 
dred and  nine  ten-milliouths  ;  one  hundred  and  one,  and 
one  thousand  and  one  hundrerd-thoufandths. 
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Section  II.    Addition. 
1^8.  To  add  Decimals. 

Ex.  I.  What  is  the  sum  of  3-7,  14-035,  81*64  and 
•7165  ? 

3-7000  8-7 

14-0350  14-035 

81-6400  or    81-64 

•7165  ^7165 


100-0915  100-0915 

Since  we  can  add  figures  of  the  same  name  only  -vfe 
write  the  addends  so  that  units  will  be  under  units,  tenths 
under  tenths,  &c.  This  is  always  the  case  when  the 
points  range  in  the  same  straight  line.  Then  beginning 
At  the  lowest  order  we  add  as  if  the  figures  were  integers 
and  place  the  decimal  point  in  the  sum  before  the  tenths. 

Exercise  Ixxii. 


(1) 

(2). 

(3) 

(4) 

42-3 

12-82d 

4031-06 

-608242 

13-06 

204-00 

108-304 

•0315044 

8-049 

8-3024 

9-001345 

•8034 

1-6 

52-007 

76-739 

•086 

•037 

824-1 

250-0007 

•9106 

Find  the  sum  of 

6.  4-5  +  70-03  +  1-079  +  25. 

b.  -126  +  3-05  -f-  -07  +  '528  +  7-093. 

7.  111-306  +  -0317 -f  2-793  +  -007. 

8.  470-05  +  72-701  -f  3-0315  +  413-2658. 

9.  12-3987  +  4- 1 462  +  -02063  -f  13  +  10  '962. 

10.  210-7  + 14563-21  +  -0173  +  382-74156. 

11.  9-127  +  17-72  +  -004]  f  2-31  +  170-96. 

12.  -101285  +  17-061  +  3-2001  -f-  5-38706. 

13.  2-325  -f  -0012  +  5-086  +  219-6832  +  -407. 

14.  A  merchant  has  4  pieces  of  calico  measuring  res- 
pectively, 25-5  yards,  29  125  yards,  34-25  yards  and  33-76 
yards  ;  how  many  yards  are  there  in  the  4  pieces  ? 

15.  Four  fields  contain  as  follows :  15*376  acres, 
12-6125  acres,  14*003  acres,  16*5  acres ;  how  many  acres 
do  the  four  fields  contain  f 
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Section  III.    Subtraction. 
1!J9.  To  subtract  decimals. 

Ex.  I.  From  17-018  take  1-90764. 
17-01300  17-013 

1-90764  or      1-90764 


15-10536  16-10588 

"We  write  the  subtrahend  under  the  minnond,  plneing 
tenths. under  tenths,  hundredths  under  hundredths,  &o. 
Then,  as  there  are  more  figures  in  the  subtrahend  than  in 
the  minuend,  we  may  annex  as  many  ciphors  a^  will  ren- 
der the  number  of  decimal  places  in  each  the  same.  This 
will  not  affect  the  value  oi  the  minuend  (Art.  126).  We 
then  subtract  as  in  whole  numbers  and  place  the  decimal 
point  in  the  remainder  immediately  to  the  left  oi  th# 
tenths. 


Exercisi 

(1)              (2) 
From    18-6            2*8706 
Take       2-3470        -49 

B  Ixxiii. 

(3) 
•60376 
•065 

9.  2041 

10.  1000 

11.  2 

12.  17^3a 

(4 
•36 
•12704 

From 

6.  1-8G9    take    -0874. 

6.  -0061       "       -00089. 

7.  6-723       "       2-7981 

8.  9-306      "      7-9 

tako    36-002. 
••     999-99. 
"     1-3678. 
"     9-0184. 

Find  the  value  of 

13.  (7-2-2-75)-  (1-9--0027). 

14.  36 +  7 -07 -24 -896 -(3-164 --789). 

15.  (273-29-41-802) -(7-162 +  51-386 --09863). 

16.  The  length  of  a  seconds  pendulum  is  39-1302 
inches,  and  that  of  a  French  metre  39-371  inches.  Find 
the  difference  in  length  between  them. 

17.  A  sovereign  weighs  123-274  grains,  and  a  shiUing 
87-272  grains  ;  find  their  difference  in  weight. 

18.  Take  eleven  thousandths  from   eleven  hundredths. 

19.  Add  together  the  sum  and  difference  of  seventy- 
three  thousandths  and  one  hundred  and  fifteen  millionths. 

20.  From  a  piece  of  muslin  containing  27-6  yards,  a 
merchant  sold  13*75  yards  ;  how  much  was  left  ? 
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Section  IV.    Multiplication. 

130.  To  multiply  decimals. 
Ex.  I.  Multiph'  -7  by  '9. 
Since  -7  =  tV  and  -9  =  ^jf  ; 

.-.  -9  X  -7=  A  X  tV  =  tA  =  -63. 
ISx.  2.  Multiply  -781  by  -06. 
aince  '781  =  tVtjV  and  -06  =  yf^ ; 

.-.  -OG  x-731  =  T^  X  T^/oV  =  TJl5fu=  -04380. 
Ex.  3.  Multiply  3-76  by  2- i. 
Since  3-7C  =  fJJ  and  2-4  =  U  ^ 

.-.  2-4 X 3-70  =  ?^  X  ^  =  f 0-§*  =  9-024. 
Hence  to  multiply  decx7nals,  multiply  as  in  the  case  of 
integers  and  mark  off  from  the  right  of  the  product  as 
many  decimal  places  as  there  ore  decimals  in  the  factors. 

Exercise  Ixxiv. 

(1)                 (2>  (3)               (4) 

\Taltiply    4-64              53-062  -1346  675-i 

ey              8-35                  4-53  -203                -008 


Multiply 

t.  713  by  3-47. 

C.  3-96  by  '068. 

7.  907  by  1-06. 

8.  -008  by  -009. 


9.  13-14  by  0230. 

10.  714-6  by  1-124. 

11.  0-006  by  -0045. 

12.  1-001  by  1-009. 


13.  x*i  square  link  contains  62*720  square  inches;  what 
?•  the  area  in  inches  of  5327  square  links  ? 

14  A  pint  of  water  weighs  1*26  pounds  avoirdupois  ; 
^vhat  is  the  weight  of  7-8  pints  ? 

15.  Gold  is  19*26  times  heavier  than  water;  what 
v.'oight  of  gold  is  of  the  same  bulk  as  17*342  pounds  of 
water  ? 

16.  The  circumference  of  a  circle  measures  3*14159 
times  its  diameter  ;  what  will  be  the  length  of  the  cir- 
cumference of  a  circle  whose  diameter  measures  87*26Ji 
miles  ? 

17.  Find  the  product  of  the  snm  and  difference  of  -27 
and  27. 

18.  What  is  the  weight  of  five  cubic  feet  of  water,  if  a 
•ubio  foot  weighs  62*455  pounds  avoirdupois  7 
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131.  To  multiply  by  i  followed  by  ciphers. 
Ex.  4.  Multiply  71-134  by  10;  by  100;  by  100000. 
71-134  71-134  71-134 

10  100  100000 


711-340  7113-400  7113400-000 

From  these  examples,  it  will  be  seen  that  the  deci- 
mal point  has  been  moved  to  the  right  in  the  product 
as  many  places  as  there  are  ciphers  in  the  multiplic;r. 
Hence  to  multiply  by  1  followed  by  ciphers,  move  the 
decimal  jwint  as  many  places  to  the  right  in  the  multivli' 
cand  as  there  are  ciphers  in  the  multiplier^  and  the  result 
will  be  the  product. 

Section  V.— Division. 
13^.  To  divide  one  decimal  by  another. 
Ex.  I.  Divide  9  by  -3. 

9  ^  0  ^  9  9  0  qn 

In  this  example  we  multiply  both  divisor  and  dividend 
by  10.     This  makes  the  divisor  a  whole  number.     We  then 
proceed  as  in  ordinary  division. 
Ex.  2.  Divide  97-92  by  9. 
9 )  97-92  As  the  divisor  is  already  a  whole  number 

10*88      we  proceed  to  divide  as  usual. 
Ex.  3.  Divide  3-24  by  -00081. 

Multiplying  both  divisor  and  dividend  by  100000  we 
get  324000  -7-  81,  which  can  easily  be  worked  by  ordinary 
division. 

Ex.  4.  Divide  -736644  by  234-6. 

We  multiply  the  divisor  and  dividend  by  10  ;  the  divisor 

is  now  a  whole  number.     The   operation  will  then  stand 

as  follows : 

2346  )  7-36644  ( -00314.         We  first  bring  down  3  tenths 

7  038  and  put  the   decimal  point  in 

the  quotient.     The   divisor  is 

3284  not  contained  in  73  tenths  ; 

2346  we  therefore  put  a  0  in   the 

quotient  and    bring  down    6 

9384  hundredths.    Since  the  divisor 

9384  is  not  contained  in  736  bun  • 

»—  dredths,  we  put  another  0  in 
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the  quotient  and  bring  down  6  thousandths.  The  divisor 
is  now  contained  in  7366  thousandths.  The  rest  of  the 
work  proceeds  as  in  ordinary  division. 

Hence,  if  the  divisor  is  a  decimal,  tee  multiply  both 
divisor  and  dividend  by  such  a  power  of  10  as  will  make 
the  divisor  a  whole  number,  and  then  tve  divide  as  in 
simple  division  placing  the  decimal  point  in  the  quotient 
as  soon  as  tJis  tenths  figure  of  the  dividend  is  brought 
down. 

Exercise  Ixxv. 

Divide 


1.  10-573  by  5-4. 

2.  48-591  by  -90. 
8.  2.56  by  -0032. 

4.  4-126  by  640. 

5.  3-1  by  -0025. 

6.  -0012  by  1-G. 


7.  -0774  by  480. 

8.  21-3  by  37-5. 

9.  202  by  -01. 

10.  406-8  by  -OlS. 

11.  1-060  by  13. 

12.  15-77  by  -19. 

133.  To  divide  by  i  followed  by  ciphers.' 
Ex.  4.  Divide  136-15  by  10;  by  100  ;  by  10000. 

10  I  136-15  100  I  13G;15_  10000  ^30^15 

13-615  1-3615  'OUGlb 

From  these  examples,  it  will  be  seen  that  the  deci- 
mal point  has  been  moved  to  the  left  in  the  quotient 
as  many  places  as  there  are  ciphers  in  the  divisor. 
Hence  to  divide  by  1  followed  by  ciphers,  move  the  decimal 
point  as  many  places  to  the  left  in  the  dividend  as  there 
are  ciphers  in  the  divisor,  and  the  result  will  be  th^  quo- 
tient. 

Section  VI.— Reduction  of  Decimals. 

134.  To  reduce  a  Vulgar  Fraction  to  a  De- 
cimal. 

Ex.  I.  Reduce  ^\  to  a  decimzil. 
40 )  800  ( -075  f-^  equals  ^V  ^^  ^  C^^*'  ^4)*  ^  ^<l"al« 

280  30  tenths,. and  ^  of  30  tenths  is  0 

~"  tenths.     30  tenths   equals   300   hun- 

200  drcdths,  and  ^  of  300  hundredths  is 

7  hundredths,  and  20  hundredths  re- 
maining.    20  hundredths  equals  200 
thousandths,  and  ^-^  of  200  thousandths  is  5  thousandths ; 
hence  ^3^  =  '075. 
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Hence  to  reduce  a  vulgar  fraction  to  a  decimal^  armea 
ciphers  to  the  numerator  aild  divide  by  the  denominator  oj 
the  fraction,  and  place  the  decimal  point  in  the  quotient 
as  soon  as  the  first  cipher  is  annexed. 

Exercise  Ixxvi. 

Kediice  the  following  to  decimals  : 


TIS' 

O.     ^. 

7.  A. 

1- 

8.  f 

9 

9.  tV^t 

TTT* 

5 

10.  /^. 

11.  T-b. 

12.  6^. 
18. 
14. 
15. 


18.  24t-J^. 
14.  8^. 


Section  VII.— Circulating  Decimals. 

135.  To  reduce  a  circulating  decimal  to  a 
vulgar  fraction. 

In  reducing  vulgar  fractions  to  decimals  we  find 
that  sometimes  the  division  will  not  terminate,  but 
the  same  figure  or  figures  will  be  repeated  over  again 
continually. 

Ex.  I,  Eeduce  ^  to  a  decimal. 

i  =  -3333,  &c. 
Ex.  2.  Keduce  -^  to  a  decimal. 
T-\  =  -4545,  &c. 

136.  Decimals  of  this  kind  are  called  Repeating 
or  Circulating  Decimals.  The  part  repeated  is 
called  the  Period  or  Repetend. 

137.  It  is  usual  to  express  the  repetend  by  writing 
it  down  and  placing  a  dot  over  the  first  and  last 
figures  of  the  part  repeated.  When  there  is  only  one 
figure  repeated  the  dot  is  placed  over  it. 

Thus,  -3333,  &c.,  is  indicated  -3. 
•4545,  (fee,  "  -45. 

•2333,  &c.,  "  -23. 

Ex.  3.  Reduce  ^  to  a  decimal. 

^3y  =  1868686,  &c.,  =  186. 
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lw58.  A  pure  circulating   decimal  is  one  in 

which  the  figures  that  repeat  begin  immediately  after 
the  decimal  point. 

139.  A  mixed  circulating  decimal  is  one  in 
which  the  figures  that  repeat  do  not  begin  imme- 
'Uatoly  after  the  decimal  point. 

140.  Since 

^  =  -lllll...  Also  A  =  i  ^  11  =  '010101... 

8  =  -22222...  /^  =-050505... 

I  =  .65665...  li  =-171717... 

Similarly,  ^-^  =  ^  -j-  ill  ==  -001001... 
y^-  =125125... 

From  the  preceding  examples  it  is  evident  that 
a  Pun  Circulating  Decimal  may  be  expressed  as  a 
iraction  by  writing  the  figures  that  repeat  as  numerator ^ 
and  as  many  nines  as  there  are  figures  in  the  repeteiid  for 
denominator  of  the  fraction. 

Thus,-65  =  /^.  -378    =|f|. 

-6i  =  f|.  5-43    =5|-|. 

8-4  =  3J.  -0378  =  AVV 

141.  Mixed  Circulating  Decimals  may  bo  re- 
duced to  vulgar  fractions  in  the  following  manner  : 

Fy     a     '(\9,X  —  "O.S* -    —    3  1    1*~3. 

12.x.    4.    UiJ-l —   uo^ — 100  ""^^^'^ —   ^^® 

543 

CsX.    5.      U040    l^O^igr  200  ^^<J^  9  9  0  0 

18^ 
Ex.  6.     -0186  =  •018|-=j;oq|  =m»  =l|»=i-'. 

From  these  examples  it  is  evident  that  a  Mixed  Cir- 
culating Decimal  may  be  expressed  as  a  fraction  by 
subtractiug  the  part  of  the  decimal  which  does  not  repeat 
from  the  whole  decimal  and  placing  the  remainder  as 
numerator^  and  as  many  nines  as  there  are  figures  in  thn 
repptend,  followed  by  as  many  ciphers  as  there  are  figures 
in  the  part  which  does  not  repeat,  as  denominator  of  the 
fraction. 
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Exercise  Ixxvii. 
Reduce  to  vulgar  fractions : 


1.  -8. 

6. 

•024. 

9.  4-0531. 

2.  -64. 

6. 

•314. 

10.  11-287 

3.  -729. 

7. 

•00675. 

11.  3-4*18. 

4.  -329. 

8. 

•0443. 

12.  2-345. 

142.  The  Addition  and  Subtraction  of  Circu- 
lating Decimals  is  generally  performed  by  repeat- 
ing the  period  as  maiiy  times  as  seems  sufficient  to 
insure  the  required  degree  of  accuracy,  and  then  add- 
ing or  subtracting. 

143.  Multiplication  and  Division  of  Circulat- 
ing Decimals  may  also  be  performed  by  carrying  out 
the  repetend,  but  these  operations  are  more  usually 
performed  by  reducing  the  decimals  to  vulgar  frac- 
tions, then  multiplying  or  dividing  these  fractions, 
and  reducing  the  results  onco  more  to  decimals. 

Ex.  7.  Multiply  •23  by  -36. 

•f)6  X  •23=15 X  U=t\z=  -084. 
Ex.  8.   Divide   -16  by  -0027. 

•16  -i-  ^002  7  =  ^TT  —  •g-roTr -9-  —  ol  1 

Exercise  Ixxviii. 
Fipd  the  value  of 

1.  -SiOOt  +  21-003  +  41-607342. 

2.  -3  —  -09  and  -04  —  -00769238. 
8.     37-23  X  -26  and  7.72  X  -297. 
4.     -3  -T-  09  and  -042  ~  -036. 

EXAMINATION  PAPERS. 

1.  What  are  decimal  fractions  ?  How  does  the  use  of 
them  facilitate  calculatioii  ? 

2.  Represent  as  vulgar  fractions  1-26,  -0004.  How 
does  it  affect  the  value  of  a  decimal  to  i)lace  ciphers   (1) 
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After  the  decimal  places,  (2)  betweenT  the  decimal  places 
and  the  decimal  point.  Decimals  may  be  multiplied  and 
divided  by  10,  100,  1000,  &c.,  merely  by  shifting  the 
decimal  point ;  show  this.     Divide  '000121  by  11. 

3.  What  are  the  advantages  of  decimal  fractions  ?  Ex- 
press as  a  decimal,  17359  divided  by  one  million.  Divide 
•00125  by  2*5.  If  the  number  of  decimal  places  in  the 
divisor  exceed  the  number  in  the  dividend,  how  do  you 
proceed  ?  Explain  this,  by  making  2*6  the  dividend  and 
•00125  the  divisor. 

4.  Multiply  2-564  by  -047,  and  divide  '00169  by  -013. 
Verify  the  result  by  putting  the  decimals  in  the  form  of 
vulgar  fractions. 

5.  Wijat  are  recurring  decimals  ?  Find  the  recurring 
decimal  equivalent  to  y,  and  find  the  vulgar  fraction 
equivalent  to  the  recurring  decimal  '81246246 

II. 

1.  Explain  the  notation  of  decimal  fractions,  and  show 
how  the  value  of  a  decimal  is  affected  by  moving  the 
decimal  point  two  places  to  the  right  or  left.  Write  yuVV 
a,s  a  decimal,  and  express  the  one-millioiith  part  of  the 
flaiiie  fraction  as  a  decimal.  Multiply  85 "845  by  4*176. 
Divide  25-0  by  '00016. 

2.  Divide  '365  by  20.  If  in  obtaining  the  quotient  you 
cut  off  the  cipher  from  the  divisor  and  actually  divide  by 
2,  what  corresponding  change  should  be  mado  in  the 
dividend  ? 

3.  Prove  tliat  '3333  X '212121  =  -070707. 

4.  Prove  the  rule  for  fixing  the  position  of  the  decimal 
point,  when  one  decimal  fraction  is  multiplied  by  an- 
other. 

Express  as  vulgar  fractions  in  their  lowest  terms  : 
(1)  -0625  X  0032;  (2)  -016  — -64 ;  (3)  -45 --46. 

5.  SimpUfy    i^  x  -?^,   and  divide  the  result  by 

•162         2'95 

•00126. 

III. 

1.  Prove  the  rule  for  dividing  one  decimal  fraction  by 

^^   ^^^        1        ,    •06X-05X-06  +  1 
another,  and  find  the  value  of p^g • 

2.  State  and  explam  the  rule  for  reducing  a  vulgar 
Draction  to  a  decimal  fraction. 

Find  the  value  of  i  -4-  '01001  and  of  lO'Ol  -5-  ■^. 
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8.  Reduce  '064  and  15*625  to  vulgar  fractions ;  multi- 
ply them  together  in  that  form,  and  then  reduce  the  re- 
sult to  decimals.  Prove  by  multiplying  the  decimals  as 
they  stand. 

4.  Which  is  the  greater,  l}X2t,  or  -018x216  ? 

6.  Suppose  unity  represents  '0012,  what  number  rep- 
resents -0001  ? 

IV. 

1.  Whether  is  1*121472653  more  accurately  represented 
by  1*1214726  or  1*1214727,  and  why  ? 

2.  Express  in  decimal  notation  the  value  of  8*0625  —  6^^ 
-•00375  +  1*09236 -f^-^ 

8.  A  bought  a  house  with  *25  of  his  money  ;  he  spent 
•575  of  it  in  buying  a  farm  and  had  $2100  left;  find  the 
cost  of  the  house  and  fari.i  respectively. 

4.  What  is  the  smallest  number  that  can  be  exactly 
divided    by  •  the    nine    significant    figures  ?     Simphfy 

I  of  ^-1  of  A 

5.  What  number  is  that,  firom  which  if  there  be  taken  y 
ot  '375,  and  to  the  remainder  *53  of  '3125  be  added,  the 
sum  is  10  ? 

V. 

1.  Find  the  value  of  -0:0^7  +  lt)»  and  prove  it  equal 
to  i  of  20i  -r-  10|. 

2.  Prove  the  rule  for  finding  the  value  of  a  circula.ting 
decimal ;  and  reduce  1  -i-  99999  and  1  -7-  10001  to  cir- 
culating decimals. 

8.  Prove  that  46*2  -r-  92*4  =  -75  X  *6. 

4.  Prove  that  *02  X  '02  X  '005  X  '005  =  -0001 X  '0001. 

6.  Divide  i-fi+TV+Tff+^V  by  i+i\+TV+Tir.  and 
redaoe  the  result  to  a  decimal. 


CHAPTER  VI. 
COMMERCIAL  ARITHMETIC. 
Section  1.— Tables  and  Reduction. 


144.         ENGLISH  OR  STERLING  MONEY. 

4    farthings  (far.)  =  1  penny,      or  lei 
12  pence  =  1  shilling,     "    Is. 

20  shillings  =  1  pound,       "   ^1. 

Note  1. — Farthings  are  usually  written  as  a  fraction  of 
UL     Thus  1  far.  is  written  \d.;  2  far.,  ^d.;  3  far.,  ^d. 
Note  '2.--£1  sterling  =  $4. 8Gf,  and  Is.  =  24^  cents. 

Oral  Exercises. 

Repeat  the  table  of  Englioh  money. 
How  many  far.  in  2d.  ?^  in  3d.  ?  in  Gd.  ?  in  8d.  ? 
How  many  pence  in  12  far.  ?  in   IG  far.  ?  in   20  far.  ? 
How  many  pence  in  2s.  ?  in  38.  ?  in  Ss.  ?  in  Cs.  ? 
Mow  many  far.  in  Is.  ?  in  28.  ?  in  3s.  ?  in  5s.  ? 
How  many  shillings  in  £1  128.  ?  in  £2  15s. '? 

145.  There  are  two  kinds  of  Reduction,  Re- 
duction Descending  and  Reduction  Ascend- 
ing. 

I4(>.  Reduction  Descending  is  the  process  of 
changing  a  number  from  a  higher  to  a  lower  denomi- 
nation. 

147.  Reduction  Ascending  is  the  process  of 
changing  a  number  from  a  luuer  to  a  highir  denomi- 
nation. 

Ex.  I.  Reduce  £6  5s.  S^d.  to  farthings. 
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£6    68.  3^(1.         In  1  pound  there    are   20  shil- 

20  lings,  and  in  £6  there  are  C  times 

208.,   or  1208.;  120s.  plus  Cs.  are 

126s.  125s.;  in   1   shilling  there  are  12 

12  pence,  and  in   125s.  there   are  125 

times  12d.,  or  ISOOd.;   ISOOd.  plus 

1603d.  8d.  are  1603d.;  in   Id.  there  aro  4 

4  farthings,  and  in  1603d.  there  are 

1603  times  4  far.,    or    6012    far.; 

6013  far.  6012  far.  plus  1  far.  are  6013  far. 

Ex  2.  How  many  £  s.  d.  in  3679  farthings  ? 

far. 

4  I  3679  There  are  4  far.  in  Id.,  hsuoe 

12_[919  3  far.  in  3679  far.  there  are  as  many 

20  IJ76  7d.  pence  as  the  number  of  times  4 

"^3  16s.  is  contained   in  3079  ;  3G79  ~  4 

Ans.  ^3  IGs.  7|d.         =  919  and  3  over.      This  3  is  3 

far.     There  are   12d.  in  Is.,  hence  in  91 9d.  there  p,re  as 

many  shillings  as  the  number  of  times  12  is  contained  in 

919  ;  919  -r-  12  =  76  and  7  over.     This  7  is  7d.     There 

are  20s.  in  ^£1,  hence  in  76s.  there  aro  as  many  pounds  as 

the  number  of  times  20  is  contained  in  76  ;  7G  -r-  20  =  3 

and  16  over.     This  10  is  16  shilHngs, 

Exercise  Ixxix. 
Eeduce 

1.  7s.  8d.  to  pence.  i     7.  3910  far.  to  £,  &c. 

2.  £1  3s.  to  farthings.  |     8.  71G3d.  to  £,  ttc. 

3.  7145d.  to  £,  &o.  9.  £191  93.  ll|d.  to  far. 

4.  6185s.  to  £,  &c.  10.  £3  Gs.  lO^d.  to  far. 
6.  £10  Os.  6d.  to  pence.  |  11.  78916d.  to  £,  &c. 
6.  £2  6s.  8d.  to  pence.  I  12.  £100  7d.  to  far. 

148.  UNITED  STATES  MONEY. 

10  mills  (w.)     .     .     .     .     =     1  cent,  or  1  c. 

10  cents  .     .     ,     .     =     1  dime,  "  1  d. 

10  dunes  .     .     .     .     =     1  dollar,  "  1  $. 

10  dollars  ....     =^    1  eaj^le,  "  1  o. 

141).  AVOIRDUPOIS  WEIGHT. 

16  drams  (dr.)         =     1  ounce,  or  1  oz. 

16  ounces    .    .         =1  pound,  "  1  lb. 

25  pounds    .     .        =1  quarter,  "  1  qr. 

4  quarters .     .         =1  hundred-weight,  1  cwt 

20  hundred-weight  =     1  ton.  or  1  f. 
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Note  1. — AvoirJnpoiG  Weight  is  used  for  weighing 
everything  except  jewels,  precious  metals,  and  medicineB, 
when  disponsed. 

Note  2. — 28  pounds  equal  1  quarter  in  Great  Britain. 

Oral  Exercises. 

Espeat  the  table  of  Avoirdupois  Y7eight. 
How  many  ounces  in  2  lb. ;  in  3  lb.  4  oz. ;  in  4  lb.  ? 
How  many  quarters  in  23  lb. ;  in  49  lb.  :  in  100  lb.  ? 
How  many  drams  in  2  oz.  6  dr. ;  in  3  oz.  4  dr  ? 
How  many  tons  in  68  cwt.  ?  in  112  cwt.  ?  in  200  cwt.  ? 
Ex   3.    Reduce   2  cwt.      Ex.  4.    Reduce  147658 
4  oz.  11  dr.  to  drams.         jibs,  to  tons,  etc. 
cwt.  qrs.  lb.   oz.    dr.  (      lbs. 


2 
4 

8qr. 
25 

200  lb. 
16 

8204  oz 
16 


11 


25- 


I 


6jl47G58 
6,29581 
4:5906 


8  lb. 


20  147G  .  .  .  2  qr. 


73  tons  16  cwt. 
Ana.  73  t.  16  cwt.  2  qr.  8  lb. 


61275  dr.  ' 

Exercise  Ixzx. 

deduce 
1.  2t.  3  qr.  6  lb.  to  drams.     12,  76885  qrs.  to  tons,  &c. 
3.  5  lb.  6  oz.  14  dr.  to  drams.  4.  3  cwt.  8  lb.  5  oz.  to  ounces. 
5.  21645  oz.  to  cwt.,  &c.         16.  51649  lb.  to  tons,  &c. 


TROY  WEIGHT. 
.     .     =  1  pennyweight, 


150. 

24  grains  (gr.)     .     .     .     =1  pennyweight,     .     .     1  dwt. 
20  pennyweights     .     ,     =  1  ounce,      .     .     .     .     1  oz. 
12  ounces       .      .    .     .     =  1  pound,     .     .     ^     .     1  lb. 

Note  1. — This  is  chiefly  used  for  weighing  gold,  silver 
and  jewels. 

Note  2. — 1  lb.  avoirdupois  =  7000  grains, 
1  lb.  troy    ,    .     =  5760  grains. 

Oral  Exercises. 
How  many  oz.  in  2  lb.?  in  3  lb.?  in  6  lb.? 
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How  many  lb.  in  86  oz.  ?    in  48  oz.  ?    in  60  oz.?    in  44 
oz.  ?  in  78  oz.  ? 
How  many  dwt.  in  2  oz.  ?  in  3  oz  ?  in  4  oz.  ?  in  48  gi\  ? 

151.  APOTHECARIES'  WEIGHT. 

20  grains  (gr.)  .     .    =  1  scruple,     .     .     or  1  so.  or  1  3. 
3  scruples,      .     .     =  1  dram,    .     .     .    or  1  dr.  or  1  5. 
8  drams,    .     .    .     =  1  ounce,  .     .    ,     or  1  oz.  or  1  §. 
12  ounces,    .     .     .    =  1  pound,      .     .     or  1  lb.  or  1  lb. 
Note  1. — The  ounce  and  pound  of  Apothecaries'  Weight 
are  the  same  as  in  Troy  Weight. 

Note  2. — Apothecaries'  Weight  is  used  in  mixing  medi- 
cines.   These  are  bought  and  sold  by  Avoirdupois  Weight. 

How  many 


1.  Grains  in  73?  11 3  ? 

2.  Scruples  in  9  5  ?  16  3  ? 

3.  Drams  in  24  3?  96  3? 


4.  Drams  in  5  §  ?  7  §  ? 

5.  Ounces  in  88  3?  963? 

6.  Pounds  in  108  §?  168  §? 

Exercise  Ixxxi. 
Reduce 


1.  1  lb.  4  oz.  to  ounces. 

2.  7163  sc.  to  lb.  &c. 
8.  7685  dwt.  to  lb.  &o. 


4.  11  oz.  3  drs.  to  grains. 
6.  3  oz.  6  dwt.  to  grains. 
6.  73564  grains  to  lb.  (Troy) 
&o. 

153.  LONG  MEASURE. 

12  inches  (in.) =     1  foot,        or  1  ft. 

8  feet =    1  yard,        "  1  yd. 

5^  yards =     1  rod,  "  1  rd.    » 

40  rods =     1  furlong,   "  1  fur. 

8  furlongs =     1  mile,        "  1  mi. 

3  miles =     1  league,     "11. 

Note  1. — Cloth  Measure  is  not  now  used.      Cloth  is 
bought  by  the  yard,  half-yard,  quarter-yard,  etc. 

Note  2. — Gunter's   Chain  is  used  in  measuring  land. 
It  is  22  yards  long  and  is  divided  into  100  links. 
Note  3. — Mariners  use  the  following : 

6  feet =1  fathom. 

120  fathoms =1  cable  length. 

880  fathoms =1  mile. 

Oral  Exercises. 
Repeat  the  table  of  Lineal  Measure. 
How  many  feet  in  4  yd.  ?  in  6  yd.  1  ft.  ? 
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How  many  miles  in  17  fur.  ?  in  320  rode  ?  in  69  fur.  1 
How  many  feet  in  9  fath.  ?  in  2  rd.  ?  in  12  yd.  ? 


Ex.  5.  How  many  feet 
in  12  rd.  8  yd.  2  ft.  ? 
rd.     yd.      ft. 
12        8        2 
6i 


69  yd. 
3 

209  ft.  Ana. 

Note. — ^We  multiply  by 
6,  and  add  to  the  product 
the  3  yds.,  and  then  multi- 
plying by  ^,  we  have  69  yd. 


Ex.  6.  How  many  rods 
in  209  ft.  ? 

feet. 
8)209 

6^)69  yd.  ...aft. 
2       2 

11)  138 

12  =  6  half  ya.  =  8  yd. 
Ans.  12  rd.  3  yd.  2  ft. 

Note. — To  divide  by  5^, 
we  reduce  both  to  halves, 
then  the  remainder  is  halves. 
which  we  reduce  to  whoU%, 
by  dividing  by  2. 


Exercise  Ixxxii. 
Eeduce 

1.  Imi.  Ifur.  Ird.  to  inches,  j  4.  2  rd.  1  yd.  to  feet. 

2.  76452  in.  "to  mi.,  etc.  Is.  7  chains  to  feet. 
8.  7568  feet  to  mi.,  etc.          {%.  16752  in.  to  fathoms. 

15;;.   SURFACE  on  square  measure. 

144  square  inches  =  1  square  foot,    or  1  sq.  ft. 
9  square  feet       =  1  square  yard, 
80i  square  yards  =  1  square  rod, 
40  square  rods       =  1  rood, 
4  roods  =  1  acre, 

640  acres  =  1  square  mile. 

Note  1. — A  surface  is  that  which  has  length  and  breadth 
without  thickness. 

1  in. 
Note  2.-A  square  is  a  plane  surface  which 
has  four  equal  sides  and  four  equal  angles.  1  In. 


*  Isq. 
'  Isq. 

♦  Ir. 

rd. 

*  1  a. 

•  Isq. 

m. 

Note  8. — A  square  inch  is  a  square  each  of  whose  sides 
IB  an  inch  long. 
Note  4. — 10,000  square  links     =  1  square  chain. 
10  square  chains  =  1  acre. 


122  ELEMENTARY    ARITHMETIC. 

154.  CUBIC  OR  SOLID  MEASUKE. 

1728  cubic  inches  (cu.  in.)  =  1  cubic  foot,    or  1  cu.  ft. 
27  cubic  feet  =  ]  cubic  yard,  "  1  cu.  yd. 

128  cubic  feet  —  1  cord,  *•  1  cd. 

Note  ]  .—A  cube  is  a  solid  bound  by  6  equal  squares. 
Note  2. — A  cord  is  a  pile  of  wood  4  ft.  wide,  4  ft.  high, 
and  8  ft.  long. 


Oral  Exercises. 

Eepeat  the  table  of  square  measure. 
How  many  inches  in  2  sq.  ft.  ? 
How  many  acres  in  16  roods  ?  in  320  sq.  rodsl 
How  many  feet  in  3  cu.  yd.  ?  in  4  cu.  yd.  20  cu.  ft.  ? 
What  is  the  difference  between  3  sq.  in.  and  3  in.  square  1 
8  in.  square  is  a  sqnaj'e  each  side  of  which  is  8  in. 
long,  and  hence  =  9  sq.  in. 

Exercise  Ixxxiii. 
Eeduce 

1997  sq.  rd.  to  acres,  «fec. 
3  sq.  rds.  2  ft.  to  inches. 
84G9  cu.  in.  to  feet. 


155. 

2  pints  (pt.) 
4  quarts 
2  gallons 
4  pecks  .     . 


4.  7689  cu.  ft.  to  cords. 

5.  12  a.  6  rd.  to  inches. 

6.  78  cu.  ft.  640  in.  to  inches. 


DRY  MEASURE. 


1  quart, 
1  gallon, 
1  peck, 
1  bushel, 


or  1  qt. 
or  1  gal. 
or  1  pk. 
or  1  bu. 


Note  1. — Dry  Measure  is  used  in  measuring  grain, 
fruit,  &c. 

Note  2.— By  the  "Weights  and  Measures  "  Act  of  1873, 
the  "  Imperial  Bushel,"  containing  eight  "  Imperial  Gal- 
lons," of  277*274  cubic  inches  in  each,  is  the  standard 
bushel  in  Canada. 
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Note  8. — By  the  same  Act,  the  following  articles  are  to 
be  estimated  by  the  Cental  of  100  lbs.:  Barley,  beans, 
charcoal,  corn,  oats,  peas,  potatoes,  rye,  salt,  seeds  and 
wheat. 
Note  4. — 8  bushels  =  1  quarter  in  Great  Britain. 
Note  5. — The  following  table  shows  the  weight  of  a 
bnshol  of  tho  article  named,  as  determined  by  the  same 
Act  : 

Beans 60  1b. 

Oats 34  1b. 

Peas 601b. 

Buckwheat48  lb. 


Flax  Seed 50  1b. 

Clover  Sepd....601b. 
Timothy  Seed  48  lb. 
Potatoes 601b. 


Wheat 60  1b. 

Rye 50  lb. 

Cr,rn........r)Glb. 

Barley 4d  lb. 

15(;.  LIQUID  MEASURE. 

4  gills  (gi.)  .  .  .  =  1  pint,  .  .  or  1  pt. 
2  pints  .  .  .  .  =  1  quart,  .  .  or  1  qt. 
4  quarts    .       .       .       .       =       1  gallon,  .       .       or  1  gal. 

Note.  1. — A  barrel  of  beer  contains  36  gals. 
A  hogshead  of  beer  "  54  gals. 
A  hogshead  of  wine       "        63  gals. 

Note  2. — The  wine  gallon  contains  231  cubic  inches  ; 
the  bt»er  gallon  contains  282  cubic  inches,  and  the  Imperial 
0)-  standard  gallon,  277'274  cubic  inches. 

Note  3. — 6  wine  gals.  =  5  standard  gale. 

157.  MEASURE  OF  TIME. 

Gu  seconds  (sec.)    .     ,     .     .     =  1  minute,     .  I  min. 

00  minutes, =1  hour,    .     .  1  h. 

24  hours, =1  day,      .     .  1  da. 

7  days, =1  week,   .     .  1  wk. 

12  f!alendar  months  or  365days  =  1  year,     .     ,  1  yr. 

8GG  days, =1  leap  year. 

Note  1. — The  number  of  days  in  each  month  may  be 
remembered  by  means  of  the  following  lines: 

Thirty  days  has  Sei-.teml)er, 
April,  Juno,  and  November ; 
Fobiuary  has  twenty-eight  alone- 
All  tho  rest  have  thirty-one ; 
But  leap  year  coming  once  in  four, 
February  then  has  one  day  more. 

Note  2. — The  leap  years  are  those  that  can  be  divided 
by  4  without  a  remainder  :  as,  1864,  1868,  1872,  etc. 
But  of  the  even  hundreds,  only  those  that  can  be  divided 
by  400  are  leap  years.  The  year  1900  will  not  be  a  leap 
year,  but  2000  will  be. 
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12  units 
12  dozen 
12  gross 
20  units 


MISCELLANEOUS  TABLE. 


1  dozen. 
1  gross. 
1  great  gross 
1  score. 

Oral   Exercises 


24  sheets  .  . 
20  quires  .  . 
196  1b.  flour  . 
200  lb.  pork  . 


=  1  quire. 
=  1  ream. 
=  1  barrel. 
=  I  barrel. 


Bepeat  Time  Measure. 

How  many  days  in  3  weeks  ?   in  6  weeks  and  8  days  ? 

How  many  dozen  in  84  ?  in  132  ?  in  150  ? 

Was  1600  a  Leap  year  ?  1876  ?  1854  ? 

How  many  hours  in  300  min.?  in  788  min.?  600  min.? 


Eeduce 


Exercise  Ixxxiv. 


1.  7  da.  16  hr.  to  seconds. 

2.  7684  pints  to  bushels,  etc. 

3.  84  gal.  3  gills  to  gills. 

4.  36  bu.  3  qt.  1  pt.  to  pints. 

5.  2685  gills  to  gallons. 

6.  17  qr.  3  bu.  to  pecks. 


7.  3085  lb.  of  wheat  to  bu. 

8.  785G93  sec.  to  weeks,  etc. 

9.  3586  lbs.  Timothy  seed 
to  bu.,  etc. 

10.  78  da.  9  min.  to  seconds. 

11.  1576  cu.  ft.  to  cords. 


Section  II.— Compound  Addition. 

15D.  To  add  compound  numbers. 

160.  A  compound  number  is  one  composed  of 
2  or  more  numbers  of  different  denominations  which 
can  be  reduced  to  the  same  denomination. 

The  sum  of  £6  and  £4  is  touud  by  simple  addition. 

The  sum  of  £6  128.  and  £4  9s.  is  found  by  compound 
addition. 

Ex.  I.  Find  the  sum  of  £7  6s.  8d.,  £5  9s.  8d., 
£8  9s.  7d.  and£9  7s.  9d. 
£    fl.    d. 

7  6    8 
5    9    8 

8  9    7 

9  7    9 


£ 

s. 

d. 

7 

6 

8 

5 

9 

8 

8 

9 

7 

9 

7 

9 

29  31  27  80  13    3 

We  write  the  numbers  so  that  units  of  the  same  name 
will  be  in  the  same  column.  Then  we  add  the  pence 
colmnn  as  in  simple  addition  and  find  the  sum  to  be  27. 
Similarly  with  the  other  columns.     Hence   the   correct 
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Bum  is  £29  81b.  27d.  But  it  is  usual  in  writing  de- 
nominate numbers  not  to  have  more  units  of  any  denomi- 
nation than  1  less  than  the  number  required  to  make  1  of 
the  next  higher  denomination  ;  thus,  a  rod  12  in.  long  is 
said  to  be  1  ft.  in  length.  We  do  not  say  20  cwt.  of  hay, 
but  1  ton,  &c.  We  therefore  change  the  27d.  to  2s.  3d. 
We  set  down  the  3d.  under  the  pence'  column  and  add  the 
2s.  to  3l8.;  31s.  -f  2s.  =  88s.;  83s.  =  £1 13s.  We  set 
down  the  1 3s.  under  the  shillings'  column  and  add  the  ^1 
to  £29  ;  £29  +  £1  =  ^30. 

Exercise  Ixxxv, 

(1)  (2)  (8)  - 

lb.  oz.  dwt.  cwt.  qr.  lb.  ob,  rd.  yd.  ft.  in. 

17  9  16  20  3  12  11  17  4  2  6 
25  6  12  16  2  16  12  21  2  1  7 
72  11  13  17  0  22  15  23  8  0  8 
57  10  19  19  1  18  13  25  5  2  9 

(4)  (5)  (6) 

5  B.  d.  bn.  pk.  qt.  pt.  rd.  yd.  ft.  in. 
566  10  111  37  419 
81  7i  2360  80  522 
20     li  6231  327 

18  0  111  8     3     11  1  0     2  10 

6  6    6  15     2     4     0  25     1     1  11 


7.  Find  the  sum  of  1  wk.  2  da.  33  h.  40  min.  30  sec; 
2  wk.  6  da.  10  h.  8  min.  3  sec. ;  6  da.  22  h.  55  min. 
45  sec.  ;  4  h.  1  min.  15  sec;  and  1  wk.  2  da.  4  h.  5  min. 

8.  Add  together  10  rd.  4  yd.  2  ft.  8  in.;  1  rd.  3  yd.  6  in,; 
8  rd.  2  yd.  1  ft.  6  in. ;  1  rd.  4  in. ;  and  2  yd.  1  ft.  9  m. 

Section  III.  Compound  Subtraction. 
101.  To  subtract  Compound  Numbers. 
Ex.  I.  From  16  lb.  8  oz.  6  dwt.  take  7  lb.  4  oz.  12 
dwt. 

We  write  the  subtrahend  under  the 

minuend,  so  that  units  of  the  same 

name  will  be  in  the  same  column,  and 

begin  at  the  right  to  subtract. 

9      8     14  Since  we  cannot  take  12  dwt.  from 

6  dwt.,  we  take  1  oz.  or  20  dwt.  from  the  8  oz.  and  add  it 

to  the  6  dwt.,  making  26  dwt.     26  dwt.  -  12  dwt.  =  14 

dwt. 

Since  we  took  1  oa.  from  8  oz.,  we  left  only  7  o».  7  o*. 
-  4  oz.  =  8  oz.    161b.  -  7  lb.  =  9  lb. 


lb. 

oz. 

dwt. 

16 

8 

6 

7 

4 

12 
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Exercise  Ixxxvi. 

lb 

a) 

5      3     3      gr. 

(2) 
mi.  fur.     rd. 

a. 

r.  Bq.rd. 

24 

7      2      1      16 

60      0       0 

69 

8       25 

16 

10     3     2      17 

40      7      89 

10 

0       88 

fur. 
7 

(4) 
rd.     yd.    ft.    in. 
81       1       18 

(5) 
£      s.      d. 
48     11     10 

r. 
8 

(6) 

p.     yd. 

17     18 

1 

39       1       2      7 

16     14      6 

2 

18     30 

7.  A.  farmer  had  200  bu.  of  wheat,  and  sold  28  bu.  2  pk. 
5  qt.  1  pt.  to  one  man,  and  as  much  to  another ;  how 
much  remained  ? 

8.  A  miner  having  112  lb.  of  gold  sent  his  mother  17  lb. 
10  oz.  15  dwt.  10  gr.,  and  8  lb.  16  dwt.  less  to  his  father ; 
how  much  did  he  retain  ? 

9.  From  a  barrel  of  beer  containing  64  gallons,  a  per- 
son drew  12  gal.  3  qt.  one  day,  and  9  gal.  2  qt.  1  pt.  an- 
other ;  how  much  was  left  ? 

10.  From  39  sq.  rd.  29  sq.  yd.  128  sq.  in.,  subtract  17 
sq.  rd.  16  sq.  yd.  5  sq.  ft. 

11.  A  grocer  has  1  cwt.  18  lb.  of  sugar  in  one  barrel,  3 
qr.  21  lb.  in  another,  and  1  cwt.  2  qr.  11  lb.  in  a  third. 
After  selling  1  cwt.  3  qr.  16  lb.,  how  much  will  he  have 
left? 

Section  IV.  Compound  Multiplication. 
162.  To  multiply  a  Compound  Number. 
Ex.  I.  Multiply  8  da.  19  hrs.  69  min.  by  97. 


da. 

hrs. 

min.    • 

da. 

hrs. 

min. 

8 

19 

59 
97 

8 

19 

69 

97 

291     1843    6728  871        18        23 

We  multiply  each  denomination  separately,  as  in  simple 
multiplication,  and  obtain  as  product  291  da.  1848  hrs. 
6723  min.  But  as  5723  min.  =:  95  hrs.  23  min.,  we  write 
down  28  min.,  and  add  the  96  hrs.  to  1843  hrs. ;  1843  hrs. 
+  95  hrs.  =  1938  hrs.  =  80  da.  18  hrs.  &o. 

Note. — The  usual  method  of  working  this  example  is  to 
multiply  first  by  10,  this  product  by  9,  then  to  multiply 
the  3  da.  19  hrs.  69  min.  by  7,  and  add  the  result  to  *he 
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last  prodnct.     We    recommend  the  method  in  the  ex- 
ample as  being  on  the  whole  easier  and  more  convenient. 

Exercise  Ixxxvii. 


(1) 

(2) 

.        u^^> 

cwt.    lb.   oz. 

lb.  oz.  dwt.  gr. 

da.     h.  mm.  sec 

18     16    9 

16    8     16     17 

10    20    80    40 

6 

3 

7 

4.  What  is  the  value  of  39  oxen  at  ^15  78.  ll^d.  each  ? 

5.  What  is  the  weiglit  of  845  hogsheads  of  sugar,  each 
weighing  14  cwt.  1  qr.  20  lb.  ? 

6.  What  is  the  weight  of  1  doz.  spoons,  each  weighing 
1  oz.  2  dwt.  16  gr.  ? 

7.  If  a  man  owning  5  farms,  of  120  a.  1  r.  12  sq.  rd. 
eacli,  sells  450  a.  8  r.  25  sq.  rd.,  how  much  land  has  he 
left? 

8.  If  2  gal.  2  qt.  1  pt.  1  gi.  leak  out  of  a  water  pipe  in  ] 
hour,  what  will  be  the  waste  in  1  leap  year  ? 

9.  Suppose  a  person  to  walk,  on  an  average,  3  mi.  2  fur. 
every  morning,  and  8  mi.  20  rd.  1yd.  every  afternoon ; 
how  far  will  ho  walk  in  2  weeks  ? 

10.  If  from  2  lb.  of  silver  enough  is  taken  to  make  a 
dozen  spoons,  weighing  1  oz.  10  dwt.  2  gr.  each,  how  much 
will  be  left  ? 

11.  What  cost  97  tons  of  lead  at  £2  17s.  9id.  per  ton  ? 

12.  If  a  man  travel  17  mi.  3  fur.  19  rd.  3  yd.  2  ft.  7  in. 
in  one  day,  how  far  would  he  travel  in  38  days? 

13.  If  1  acre  will  produce  27  bu.  3  pk.  6  qt.  1  pt.  of  corn, 
wnat  will  98  acres  produce  ? 

Section  V.  Compound  Division. 

103.  To  divide  a  Compound  Number. 
Ex   I.  Divide  80  da.  6  h.  40  min.  by  17. 

<la.      b.       31.  da.      h.         m. 
17;80       •       40r4       17       SO. 

«  8 

11^  We   write  the  divisor  at  the  left   of 

— ~  the  dividend.     17  is  contained  4  times 

1  ?  in  80  da.  and  12  da.  over ;  12  da.  =  288 

J^  h.  ;    288  h.  -I-  6  h.    =  294  h.      17  is 

^^^  contained   17  times  in   294  h.    and  5 

5h.  h.  over ;    5  h.   =  800  min.  ;   800  min. 

-f- 40  min.  «  340  min.     17  is  contained 


«o 


3  4  0  mij^  20  times  in  340  min. 
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Ex.  2.  Divide  £12  Is.  6d.  by  £1  Gs.  lOd. 
£12  l8.  6d.  ^  2898d.  _ 
£1  68.  lOd.  "   322d.   ~  ^• 
Ex.  3.  A  divided  a  field  of  11a.  into  lots   of  1  r. 
4  per.  each  ;  how  many  lots  were  there  ? 
11a.  1760  per. 

Ir.  4  per.  44  per. 

^         When  we  divide  one  compound  number  by  another,  we 
reduce  each  to  the  lowest  denomination  named  in  either, 
J  ^   n,nd  divide  as  in  simple  division. 

Exercise  Ixxxviii. 

(1)  (2)  (3) 

£     s.  d.  lb.    oz.  dwt.  gr.  t.     cwt.  qr.  lb. 

()6118  4  6)76     10     14    12        7)112     16    2     16 


4.  Divide  4  gal.  2  qt.  by  144. 

6.  Divide  40  cu.  yd.  10  cu.  ft.  by  18. 

6.  Divide  £48  78.  4d.  by  £6  lid. 

7.  Divide  69  bu.  3  pk.  6  qt.  by  6  bu.  3  pk.  6  qt. 

8.  Divide  697  lb.  7  oz.  5  dr.  by  60  lb.  10  oz.  6  dr. 

9.  Divide  80  bu.  2  pk.  4  qt.  by  13  bu.  3  pk.  6  qt. 

10.  A  farmer  put  up  1000  bushels  of  apples  in  350  bar- 
rels of  uniform  size ;  how  many  bushels,  <&c.,  did  each 
barrel  contain  ? 

11.  How  many  demijohns,  each  containing  2  gal.  3  qt. 
I  pt.,  can  be  filled  from  a  tank  holding  71  gal.  3  qt.  1  pi 
5f  wine? 

12.  A  drove  of  cattle  ate  6  T.  19  cwt.  87  lb.  of  hay  in  a 
week ;  how  long  will  34  T.  19  cwt.  35  lb.  last  them  ? 

Section  VI.— Denominate  Fractions. 

164.  To  find  the  value  of  a  Fraction  of  a 
Denominate  Number. 

Ex.  I.  How  many  shillings,  &c.,  are  there  in  |  of  a 
pound  ? 

£    s.  d.  Since  £f  =  i  of  £3  (Art.  94),  we  di- 

^  IA_?__i^        ^^®  ^^  ^y  8  as  in  componnd  division. 

7    6 
Ex.  2.  Find  the  value  of  8i  of  y\  of  2  t.  8  cwt. 


4.  Of  i»^  of  a  mile  ? 

5.  Of  i  of  an  ton  ? 

6.  Ofi 
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8i  of  ^  of  2  t.  3  cwt.  ^  V  of  A  of  2  t.  3  cwt. 
=  I  of  2  t.  3  cwt. 
a=  «JL±£!!L  =  1 1.  12  cwt.  Iqr. 

Exercise  Ixxxix. 
What  is  the  value 

1.  Of  $  of  a  bushel  ? 

2.  Of  ^  of  a  mile  ? 
8.  Of  J  of  a  rod  ? 

7.  Of  ^  of  £3  IGs.  85d.;  of  jeiSlGs.  7id.-3J? 

8.  Of  J  of  a  week  +  |  of  a  day  -|-  |  of  an  hour  7 
9-  Of  jUif  cwt.  -^8^  of  2  lbs.  8  oz.  10  di-s.  ? 

105.  To  Express  one  number  as  the  fraction 
of  another. 

Ex  3.  Express  4  rd.  2  yd.  1  ft.  4  in.  as  the  fraction 
of  1  mile. 

4  rd.  2  yd.  1  ft.  4  in.  =  880  in.  and  1  m.  =  G3o60  in . 

Now  1  in.  =«  -8-3-3  ffTT  of  633G0  in.  ; 

.-.  880in.  =-ff|||^ofG3860in. 

Hence  the  fraction  required  is  ^Hff^  =  tj* 

Note. — The  example.  Express  J^  lbs.  as  the  fraction  of  8 
lbs.  may  be  written  in  any  of  the  following  ways  : 

1.  Eeduce  41b.  to  the  fraction  of  81b. 

2.  What  fraction  of  8  lb.  is  4  lb.  ? 
8.  What  part  of  8  lb.  is  41b.  ? 

4.  If  81b.  is  the  unit,  what  is  the  measure  of  4  lb.  ? 

Exercise  xc. 

1.  What  part  of  an  ounce  is  -^j^  of  a  scruple  ! 

2.  What  part  of  a  ton  is  y  of  an  ounce  ? 
8.  What  part  of  a  mile  ig  f  of  a  rod  ? 

4.  What  part  of  an  acre  is  §  of  a  square  foot  ? 
6.  Reduce  |  of  a  gill  to  the  fraction  of  a  gallon. 

6.  Reduce  y  of  an  inch  to  the  fraction  of  a  rod. 

7.  Reduce  i  of  a  lb.  to  the  fraction  of  a  ton. 

8.  What  fraction  of  £d  2a.  C^d.  is  143.  lO^d.  ? 

9.  Express  ISs.  10i|d,  as  a  fraction  oi  £2  98.  7d. 

10.  Express  2  a.  31  per.  os  a  fraction  cl  4  a.  2  r.  17  per. 

11.  Reduce  ^uliro  of  ^  ton  to  the  fraction  of  an  ounce. 

12.  Reduce  Tslg-o  of  ^  ^^^  to  tlie  fraction  of  an  inch. 
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100.  To  find   the  value  of  a  Decimal  of  a 

Denominate  Number. 
Ex.  4.  What  is  the  value  of  -7875  of  £1  ? 
je-7875  -7876  of  £1  =  -7875  of  20s. 

20  =  16-768. 


P  .16-7600  -76  of  Is.  =  -75  of  12d. 

12  =  9d. 


d.9-0000  Hence  '7875  of  £1  =  168.  9d. 

Ex.  5.  Find  the  value  of  2*16  of  1  yd. 

216  of  1  yd.  =  2|»  of  1  yd.  =  V  oi  1  yd.  =  2  yd.  6  in. 

Exercise  xci. 
Find  the  value  of 

7.  -965625  of  1  milo. 

8.  -778125  of  1  ton. 

9.  -628125  of  ^1. 
10.  8-4583  of  Is. 


1 .  -94375  of  1  acre. 

2.  -815625  of  1  lb.  Troy. 
8.  -875  of  Is. 
4.  -785  of  1  hr. 
6.  -497  of  1  day. 
6.  -4376  of  jei. 


11.  2-6384376  of  1  day. 

12.  -002083  of  ^1. 

107.  To  Express  a  Compound  Number  as 
a  Decimal  of  a  Higher  Denomination. 

Ex.  6.  Reduce  8  r.  16  per.  to  the  decimal  of  1  a. ; 
and  express  5  a.  8r.  16  per.  in  acres  only. 

40  )  16  per.  16  per.  --^  r.-  -4  r. 

4)3-4r.  .-.  8  r.  16  per.  -  8.4  r. 

^I 8-4 

•86  a.  8.4  J.  ^__  a  ,=  .85  a. 

Hence  5  a.  8  r.  16  per.  ~  6*85  a. 

Exercise  xcii. 

Reduce 

1.  lOs.  6d.  to  the  decimal  of  £1. 

2.  5  cwt.  2  qr.  14  lb.  to  the  decimal  of  1  ton. 
8.  16  dwt.  16  gr.  to  the  decimal  1  oz.  troy. 
4.  6  fur.  8  rd.  to  the  decimal  of  1  mile. 

6.  2  qt.  1  pt.  to  the  decimal  of  1  peck. 
6.  Express  £9  6b.  4^  in  pounds  only. 
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7.  Eipress  17  cwt.  8  qrs.  14  lbs.  8  oz.  in  owt.  only. 

8.  Express  7  bu.  8  pk.  1  gal.  in  bushels  only. 

9.  Express  8f  ft.  as  the  decimal  of  1  fathom. 

•  10.  What  decimal  of  4  oz.  is  2  oz.  16  dwt.  19*2  gr. 

11,  Express  6  da.  9  hr.  46  min.  48  sec.  in  hours  only. 

12.  Express  |  of  ^  of  22f  lb.  as  the  decimal  of  1  ton. 

Section  VII.    Practice. 

168.  Practice  is  a  convenient  method  of  solving 
many  examples  in  Multiplication  of  Compound  Num- 
bers. 

Ex.  I.  Find  the  cost  of  364  articles  at  83i  cents 
each. 

83^0  ->  $i  I  $364         —  cost  at  $1  each.  • 


I  $121-33^  -    ♦*         33ic.  each. 
Ex.  2.  Find  the  price  of  2  a.  8  r.  14  per.  of  land 
at  $160  per  acre. 


4 

40 


2  X  $160  —  $320  =  price  of  2  a. 
8  X  $40  =  120  =    "   8  r. 


14  X  $1  =   14 


14  per. 


$354  —  entire  cost. 
Ex.  3.  Find  the  cost  of  7  t.  6  cwt.  8  qr.  6  lb,  of 
iron  at  $60  per  ton. 

20  7  X  $60    ^-.  $420       =  cost  of  7  t. 


46  X  $3      = 

18       = 

2.25  = 

.16  = 

"     6  cwt. 

26  3  X$.75  = 

••     8qr. 

5  X  $.08  = 

"     5  1b. 

$440.40  =  entire  ooit. 

Exercise  xciU. 
Find  the  price  of 


1.  768  articles  at  25o. 

6.  485  articles  at  $5  50. 

2.  297          "         50c. 

6.  828          '♦        $1.87j^. 

8.  864          "        $1.20. 

7.  147           "        $3.87^ 

4.  291          "        $1.33i. 

8.  264           "        $1,163. 

182  ELEMENT ABY    ARITHMETIO. 

9.  15  a.  8  r.  25  per.  of  land  at  $24  per  acre. 

10.  9  gal.  8  qt.  1  pt.  of  wine  at  $3.60  per  gallon 

11.  84  bu.  3  pk.  1  gal.  of  wheat  at  $1.20  per  bushel. 

12.  7  oz.  16  dwt.  6  gr.  of  gold  at  $16  per  ounce. 
18.  29  a.  8  r.  17  per.  of  land  at  $80  per  acre. 

14.  8  t.  13  cwt.  1  qr.  15  lb.  of  hay  at  $12  per  ton. 

15.  What  is  the  cost  of  constructing  a  road  17  mi.  8  far. 
15  rd.  long  at  $1880  per  mile. 

Exercise  xciv. 
Problems'  Involving  the  Previous  Rules. 

1.  What  is  the  value  of  a  silver  pitcher  weighing  2  lb. 
10  oz.  avoirdupois,  at  $2.24  per  ounce  Troy  ? 

1  ozT  Troy.      =  480  gr. 

1  lb.  Avoird.  =  7000  gr. 
21b.  10  oz.     "        =  21X7000  gr.  «  V  ^  WV  o^.  Troy. 

Price  1  oz.  Troy  =  $2.24. 
Price  of  V  X  '^^  oz.  Troy  =  V  X  VW  X  $2.24  =  $85.75. 

2.  How  many  pounds  of  gold  are  actually  as  heavy  as 
10  lb.  of  iron  ? 

8.  If  a  druggist  buys  25  lb.  avoirdupois  of  drugs  at  $8 J 
a  pound,  and  sells  them  in  prescriptions  at  75  cents  an 
ounce  apothecaries*  weight,  what  is  the  gain  ? 

4.  How  many  sovereigns  will  weigh  one  ounce  avoirdu- 
pois, if  1869  we^igh  40  pounds  troy  ? 

5.  If  I  of  an  inch  on  a  map  corresponds  to  seven  miles 
of  a  country,  what  distance  on  the  map  represents  20 
miles? 


6.  The  value  of  1  lb.  troy  of  standard  gold  is  ^46  148 
6d. ;  calculate  the  value  of  a  vase  of  the  same  material 
whose  weight  is  39  oz.  18  dwt. 

1  lb.  =«  240  dwt. ;     39  oz.  18  dwt.  =  798  dwt. 
£46  14s.  6d.  =  11214d. 

Cost  of  240  dwt.  =  11214d. ; 

1  dwt.  =  llll*d.  =  «-«A7 a. ; 

* """  240  130 

/.  "     798  dwt.  =  tll2^?A^'d.  =  mi^ll^M. 
1  ao  20 

=  37286Ud.  =  ^165  7s.  2lJd. 

7.  If  31  cwt.  of  cheese  cost  ^69  4s.  8d.,  what  will 
15  cwt.  2  qr.  cost  ? 

8.  Bought  2  oz.  of  tea  for  7id.,  what  is  that  per  lb.  ? 
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9.  If  8  qr.  24  lb.  cost  £4  16s.  8d.,  how  much  is  that 
per  lb.  ? 

10.  If  when  flour  is  $5  a  barrel  the  five-cent  loaf  of 
bread  weighs  10  oz.,  what  ought  to  be  its  weight  when 
flour  is  $8  a  barrel  f 

11.  If  li  acres  of  land  sell  for  $34.50,  what  will  20  a. 
2  r.  10  per.  cost,  at  the  same  rate  ? 

12.  If  18  a.  3  r.  20  per.  cost  $900,  what  will  160  acres 
cost  at  the  same  rate  ? 

13.  If  1^  bushels  of  wheat  cost  $1.68^,  what  wiU  154  bn 
1  pk.  6  qt.  cost  ? 

14.  li  a  train  travels  300  miles  in  9  hr.  40  min.,  how 
long  will  it  be  in  travelling  228  miles  ? 

15.  If  7  gal.  1  qt.  of  wine  cost  317.40,  what  will  8  qt. 
1  pt.  cost  at  the  same  rate  ? 


16.  If  15  yards,  |  of  a  yard  wide,  will  make  a  dress, 
how  many  yards,  |  of  a  yard  wide,  will  make  another 
dress  of  the  same  size  ? 

Yards  required  i  or  f  yd.  wide  =  15  yards. 

"  I  yd.     "      =-  6  X  15  yd». 

••  I  yd.     "     =  ^-^^^ 

=  18  yds. 

17.  How  many  yards  of  cloth,  f  yd.  wide,  will  be  re- 
quired to  line  36  yards,  1|  yards  wide? 

18.  If  it  requires  3G  yards  of  carpeting,  |  yd.  wide,  to 
cover  a  floor,  how  many  yards,  |  yd.  wide,  will  be  re- 
quired to  cover  the  same  floor  '? 

19.  A  regiment  of  1000  men  are  to  have  new  coats  ; 
each  coat  is  to  contain  2^  yards  of  cloth,  1^  yards  wide, 
and  to  be  lined  with  shalloon  f  yd.  wide ;  how  many 
yards  of  shalloon  will  be  required  I 


20.  A  bankrupt  owes  $4000,  and  his  assets — that  is,  his 
whole  property — amounts  to  no  more  than  $840,  what 
dividend  wHl  his  creditors  receive  in  the  dollar  ? 

Assets  paid  on  $4000  =*=  $840  ; 

$1  =  $^8^^  -  ^^  -  21  cents. 

21.  A  merchant  became  insolvent,  owing  $6850,  and 
had  only  $4932  with  which  to  pay  his  creditors ;  how 
much  should  a  creditor,  whoso  claim  is  $1640,  receive  I 

22.  What  does  a  bankrupt  pay  in  the  pound  if  his  ored- 
itorg  receive  ^6876  68.  out  o"f  .£2076  ?  • 
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23.  How  mnch  will  a  creditor  lose  on  a  debt  of  $5342.25 
if  he  receives  only  67^  cents  in  the  dollar  ? 

24.  A  creditor  loses  37i  cents  in  the  dollar  of  what  was 
due  to*him,  and  thereby  loses  $330 ;  what  was  the  sum 
due  f 


25.  The  people  of  a  school  section  wish  to  build  a  new 
school-house,  which  will  cost  $2850.  The  taxable  prop- 
erty of  the  section  is  valued  at  $190000  ;  what  will  be  the 
tax  on  the  dollar,  and  what  will  be  a  man's  tax  whose 
property  is  valued  at  $7600  ? 

Tax  on  $190000  =  $2850  ; 

«1  =  ^tU^U  =  «-015  -  U  cents  ; 
"  $7500  =  7500X$':515  =  $112.50. 

26.  In  a  school  section  a  tax  of  $800  is  to  be  raised.  If 
the  amount  of  taxable  property  is  $260000,  what  will  be 
the  tax  on  the  dollar,  and  what  is  ^'s  tax,  whose  property 
is  valued  at  $1800  ? 

27.  What  is  the  assessed  value  of  property  taxed  $37.80 
at  the  rate  of  4^  mills  on  the  dollar  ? 

28.  A  person  after  paying  an  income  tax  of  22  mills  on 
the  dollar  has  $2934  left ;  what  is  his  income  f 


29.  A  merchant  buys  a  chest  of  tea  containing  2  qr. 
10  lb.  at  60  cents  per  lb.,  and  two  chests  containing  8  qr. 
15  lb.  at  70  cents  per  lb. ;  what  will  he  gain  by  selling  the 
mixture  at  80  cents  per  lb.  ? 

2  qr.  10  lb.  =  60  lb. ;    8  qr.  16  lb.  =  90  lb. 
60  lb.  at  60  cents  per  lb.  ==  $36 ; 
90    "        70    "        "        =$63; 
.-.   Cost  of  160  =$99. 

Cost  of  160    "        80    "        "        =$120; 

Gain  =  $21. 

80.  A  grocer  buys  coffee  at  $34  per  cwt.,  and  chicory  at 
$10  per  cwt.,  and  mixes  them  iu  the  proportion  of  5  parts 
of  chicory  to  7  of  coffee  ;  he  sells  the  mixture  at  30  cents 
per  lb. ;  what  does  he  gain  on  each  pound  ? 

81.  If  I  mix  20  lb.  of  tea  at  70  cents  per  lb.  with  16  lb. 
at  60  cents  per  lb.  and  40  lb.  at  62^  cents  per  lb.,  what  ii 
1  lb.  of  the  mixture  worth  ? 


CHAPTER  VII. 


AVERAGES  AND  PERCENTAGES. 


Section  I.    Averages. 

160.  The  Average  of  several  numbers  is  that 
number  which  when  put  in  place  of  each  of  the  given 
numbers  makes  their  sum  the  same. 

Ex.  I.  Fmd  the  average  of  80,  85,  42,  80  and  100. 
80  +  85  +  42  +  80  +  100  =  287. 
There  are  5  numbers  ;  therefore  \  of  287  will  be  the 
number  which  substituted  for  each  of  the  given  num- 
bers will  produce  the  sum  287  ;  ^—  =  67*4. 

Exercise  xcv. 
Find  the  average  of 

1.  16,  18,  26,  80,  36,  42,  50  and  56. 

2.  17,  0.  20,  30,  70,  100,  27,  9  and  17. 
8.    120,  840,  660,  780,  320  and  840. 

4.  Five  pupils  obtained  the  following  marks  at  an 
examination,  60,  36,  75,  21,  and  80,  respectiYely ;  what 
was  their  average  mark  ? 

5.  There  were  45  pupils  at  school  on  Monday,  43  on 
Tuesday,  47  on  Wednesday,  45  on  Thursday,  and  40  on 
Friday.     What  was  the  average  attendance  for  the  week  ? 

6.  The  average  temperature  of  the  different  months 
during  the  past  87  years  at  Toronto  was,  of  Jan.  23^*94, 
Feb.  22«*-58,  March  29«>.05,  April  40°.63,  May  5fo.68, 
June  61*^.84,  July  67*.43,  Auj?.  66*.32,  Sept.  58^.10,  Oct. 
45<'.74,  Nov.  36«>.03,  Dec.  25°.56.  What  was  the  aver- 
age yearly  temperature  during  that  period  ? 

Section  11.  Percentage. 

170.  The  term,  p&r  cent,  means  by  or  on  a  hundred  ; 
thus,  8  per  cent,  on  anything  means  8  on  every  hun- 
dred of  it.  Hence  1  per  cent,  of  a  nnmber  is  yj^  of  it; 
■1  per  cent,  is  yf^  of  it ;  7  per  cent  is  -j-J^  of  it,  &c. 
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171.  The  sign,  %,  is  generally  used  to  represent 
the  words  per  cent.     Thus,  8%  is  read  8  per  cent. 
Ex.  I.  Find  6  per  cent  of  |360. 
Since  $100  yields  $5  ; 

^60    "     $?-loii6  or  $18. 
loo  ^ 

^.  ^  Exercise  xcvi. 

Find 

1.  16  per  cent,  of  450.     4.  5^  per  cent,  of  $200. 

2.  20        "        of  $75.  6.  ^        "       of  COO  men. 

3.  83i      "        of  69  sheep.      6.  7|        "       of  630. 
Ex.  2.  A  merchant   sold   80  yd.  of  cloth  from  a 

web   containing   260  yd.;  what  per  cent  of  the   web 
did  he  sell  ? 

From  250  yd.  he  sold  80  yd ; 
1yd.      "      ir^yd; 
100  yd.     *•      loojU^  yd.  or  82  yd. 
.-.      he  sold      32%. 

7.  A  farmer  who  had  800  bu.  of  wheat  sold  820  bu.; 
what  per  cent,  of  his  wheat  did  he  sell  ? 

8.  A  fourth  of  a  field  has  been  ploughed ;  what  per 
cent,  of  the  field  remains  to  be  ploughed  ? 

9.  780  is  what  per  cent,  of  1300  ?  of  2145  ? 
Ex.  3.  Of  what  number  is  60,  8  %  ? 

Since  8  =  8  %  of  100  ; 
1  =  8  %  of  ^0  ; 

60  =  8%  of  1^^11^=750. 

10.  Find  the  number  of  which  275  is  25  %. 

11.  How  much  must  be  "a  clerk's  salary  in  order  that  17 
%  of  it  may  be  $204  ? 

Section  III.— Insurance. 

173.  Insurance  is  security  guaranteed  by  one 
party  on  being  paid  a  certain  sum,  to  another  against 
any  loss. 

173.  The  Premium  is  the  sum  paid  for  the  insui*- 
ance.  It  is  always  a  certain  per  cent,  of  the  sum 
insured. 
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174.  The  Policy  is  tlie  written  contract  of  insur- 
ance. 

Ex.  I.  What  is  the  premium  for  insuring  a  house 
valued  at  $5000  at  1^  per  cent. 

rremiuin  on  $100      —  $1^  ; 


15000    =$l^JIi=- $62.50. 


$1 

*  "^  100 


Exercise  xcvii. 

Find  the  premium  on 
1.  SGOOatSy.. 


2.  8840  at  11%. 
8.  $700  at  2  %. 
4.  $375  at  8  %. 


5.  $8000  at  U  %. 

6.  $7360  at  1^  %. 

7.  $9500  at  If  %. 

8.  $4890  at  1^  %. 


Ex.  2.  For  what  sum  should  goods  worth  $4900 
be  insured  at  2%  so  that,  in  case  of  loss,  the  owner 
may  recover  both  the  value  of  the  goods  and  premium 
paid  ? 

Premium  on  $100  at  2  %  is  $2. 
Insurance  on  goods  worth  $98     =  $100  ; 

*♦   $1     =$'/s-; 

••  *♦  '*     $4900==$^-?-^^^-^**  =$5000. 

9.  For  what  sum  must  a  house  worth  $2400  be  insured 
at  4  %  so  that,  in  case  it  is  burned,  the  owner  may  re- 
cover both  its  value  and  the  premium  paid  ? 

10.  What  sum  fihould  be  insured  at  3  %,  on  goods  worth 
$0790,  that  the  owner  may  receive  both  their  value  and 
the  premium,  in  case  of  loss  ? 

11.  The  premium  at  2^  %  on  a  cargo  of  goods  amounted 
to  $1750  ;  what  was  the  value  of  the  cargo  ? 

12.  The  premium  for  insuring  a  house  at  ^  %  is  $24 ; 
what  is  the  value  of  the  house  ? 

13.  The  premium  for  insuring  a  house  and  furniture  at 
li  %.  i3  $79.14 ;  what  is  the  value  of  the  property  insured  ? 
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Section  17.    Commission  and  Brokerage. 

1T5.  Commission  is  the  charge  made  hy  an 
agent  for  buying  or  selling  goods,  and  is  generally  a 
percentage  on  the  money  employed  in  the  transaction. 

170.  Brokerage  is  the  charge  made  by  a  broker 
for  buying  or  selling  stocks,  bills  of  exchange,  etc. 

Ex.  I.  My  agent  has  bought  tea,  on  my  account, 
to  the  amount  of  $760.     What  is  his  commission  at 

The  commission  on  $100  ==  $2  ; 

••  $750  =  $Z-«oj<J  =  OJ5. 

100  ^ 

Exercise  xcviii. 
Find  the  commisBion  on 


1.  $360  at  4  %. 

2.  S790  at  2  %. 

3.  $800  at  li  %. 


4.  $1200  at  2J  %. 
6.  $7600  at  3i  %. 
6.  $4800  at  2i  %. 


Ex.  2.    I  send  my  agent  $1470  with  instructions 
to  deduct  his  commission  at  5  %  and  invest  the  bal- 
ance in  wheat.     How  much  does  he  invest  ? 
Commission  on  $100  at  5  »/«  is  $5, 
Sum  invested  out  of  $1U5  =  $100 ; 

$i  =  $j^f; 

••  $1470  =  $  ^^70X100 

105 

=  $1400. 

7.  Sent  $2600  to  my  agent  to  invest  after  deducting  his 
commission  at  4%.     What  sum  did  he  invest? 

8.  I  sent  my  agent  $9180  with  instructions  to  deduct 
his  commission  at  2%  and  invest  the  balance  in  wheat. 
How  much  wheat  did  he  purchase  at  $1.20  per  bushel  ? 

9.  An  agent  receives  $31.55  as  his  compensation  for 
purchasing  goods  at  4  %  commission.  What  i«  the  value 
of  goods  purchased  ? 

10.  A  broker  sells  a  bill  of  exchange  worth  $700. 
What  is  his  brokerage  at  ^  per  cent  ? 

11.  If  a  commission  of  $106.47  is  paid  for  selling  $8276 
worth  of  goods,  what  is  the  rate  per  cent  ? 
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Section  V.— Interest. 

1.  If  I  lend  yon  $500  and  you  have  to  pay  me  $1  for 
the  use  of  each  $100  per  year,  how  much  will  I  receive 
for  1  year  ? 

2.  How  mnch  must  yon  pay  for  the  nse  of  $600  for 
1  year,  if  you  have  to  pay  $2  for  the  use  of  each  $100  per 
year,  or  2  cents  for  each  dollar  ?  If  you  have  to  pay  $3  ? 
$4?  $8? 

1 TT.  The  sum  paid  for  the  use  of  money  is  called 
Interest. 

178.  The  money  on  which  the  interest  is  paid  is 
called  the  Principal. 

1 79.  The  numher  of  dollars  paid  for  the  nse  of 
$100  for  one  year  is  called  the  Rate  per  cent. 

Note  1. — ^Whenthe  rate  per  cent,  is  stated  without  the 
mention  of  any  length  of  time,  the  time  is  understood  to 
be  one  year. 

Ex.  I.  What  is  the  interest  on  $2760  for  1  year  at 
8  per  cent  ? 

Interest  on  $100  for  1  year  =  $8; 

$1        "  =$Tw: 

«•  $2750  **  =  $5 


loo 
«=  $220. 
Exercise  xclx. 

1.  What  is  the  interest  on  $600  for  1  year  at  8  %  ? 

2.  What  is  the  interest  on  $550  for  1  year  at  7  %  ? 

8.  What  is  the  interest  on  $3152.16  for  1  year  at  7^  %  ? 

4.  A  man  borrowed  $7200  for  1  year,  viz.,  $1250  at  7%  ; 
$1340  at  l^io ;  $2360  at  8%  ;  and  the  remainder  at  8|%. 
How  much  interest  has  ho  to  pay  at  the  end  of  the  year  ? 

5.  Four  brothers  have  to  divide  equally  the  interest 
of  $26800  at  7%.  TJcw  much  does  each  receive  each  year  ? 

Ex.  2.  What  is  the  interest  on  $576  for  6  years 
at  7  %  ? 

Interest  on  $100  for  1  year  —  $7  ; 

$1  *'  =$t-Jtj5 

5  X  T 

"        $1    for  6  years  =  $-f  ^o  5 

^575X«Xf 

'•        $576      ••  -=8-T5T— ; 

=  $201.26. 
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7.  What  is  tlie  interest  on  $986  for  4  years  at  6  %  ? 

8.  What  is  the  interest  on  ^1573  for  4  years  at  8  %  ? 

9.  What  is  the  interest  on  S500  for  2  years  at  8^  y^  ? 
10.  What  is  the  interest  on  $2245.85  for  5  years  at  7^  %  1 

Ex.  3.  What  is  the  interest  on  $672  for  4  yr.  8 
mo.  fl,t  9  %  ? 

4  yr.  8  mo.  =  4^*3  yr.  =  4f  years. 
Interest  on  $100  for  1    year    =  $9  ; 

*•        $1  "  =^jhs; 

*•        $1      for  4|  years  =  $^"/ ; 
«        $672         «*  =  $g^2x4j^ 

=  $282.24. 

11.  Wliat  is  the  interest  on  $024  for  3  yr.  7  mo.  at  G  %  ? 

12.  What  is  the  interest  on  $954  for  4  yr.  8  mo.  at  7  %  ? 
ir>.  What  is  the  interest  on  $504.72  for  3  yr.  10  mo.'  at 

8%? 

14.  What  is  the  interest  on  $640.75  for  8  yr.  4  mo. 
at9%? 

180.  From  the  preceding  examples  we  have  the  fol- 
lowing rule  for  finding  the  interest  on  a  given  sum  of 
money  at  a  given  rate  per  cent,  for  any  number  of 
years. 

Multiply  the  Principal  by  the  Rate  per  cent., 
the  product  by  the  number  of  years,  and  di- 
vide this  result  by  100. 

181.  The  Amount  is  the  name  given  to  the  prin- 
cipal and  interest  together. 

Ex.  4.  If  a  man  borrows  $480  for  8  months  at 
8%,  what  amount  should  he  return  at  the  end  of  that 
period  ? 

Interest  on  $480  for   12  months  =  $*  '^  **  ^  ' 


100 


1  month  =  $|- 


2  X  1  00  » 

-8  X  480  X  a 
" 12X100 

^«6.60. 


Interest     =  $  25.60 
Principal  =  $480.00 

Amount    -  $506.60 
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15.  What  is  the  amount  of  $840  for  10  months  at  6%  ? 

16.  What  is  the  amount  of  $1573  for  4  years  at  8°/.  ? 

17.  To  what  sum  will  $784  amount  in  2yr.  9mo8.  at  7%  1 
In  the  preceding  examples  we  have   expressed  the 

months  as  a  fraction  of  a  year,  but  in  actual  practice 
more  accuracy  is  generally  required,  and  we  must 
express  the  given  parts  of  a  year  in  days.  . 

When  interest  is  required  from  one  date  to  another, 
the  day  of  the  first  date  is  to  be  left  out,  because  it  is  not 
until  the  day  following  that  one  day's  interest  will  have 
accrued. 

Ex  5.  Find  the  interest  on  $1200  from  March   1, 
1875,  to  May  81,  1878,  at  7  per  cent. 
Time  from  March  1, 1875,  to  May  31, 1878  =  3  yr.  91  day? 

Interest  on  $100  for  365  days  =  $7 ; 

lday  =  $^j7; 

"  $1  91days=$7~^; 

"       81200                 ••             ^^1200X91X7^ 
100X3  65       » 
a3 400x91x7 


100X730 

=  $20  942  ... 


Interest  on  $1200  for  8  yr.  at  8%  =  $288.00. 

**  *'     for  3  yr.  91  days  at  8%  =  $308.94. 

18.  Find  the  interest  on  $500  for  156  days  at  7  f. 

19.  Find  the  interest  on  $7600  from  May  6  to  Oct.  27, 
at  8  %. 

20.  Find  the  interest  on  $8000  from  Jan.  26,  1876,  to 
March  31,  1878,  at  7^  %. 

Ex.6.  At  what  rate  per  cent,  must  $766  be  put  at 
interest  for  4  years  to  yield  $241.92  ? 

Interest  on  $756  for  1  year  =  $^-i^  =  %Q0.4&  ; 
•^  —^  766  ; 

"  $100  "  =  $100X60.4t 

=  $8,  or  8  per  cent. 

21.  A  man  pays  $72  for  the  use  of  $900  for  1  year, 
what  is  the  rate  per  cent  ? 

22.  A  man  lent  $484  for  6  years,  and  received  $181.60 
for  the  mterest ;  what  was  the  rate  per  cent.  ? 
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23.  If  $103.68  interest  is  received  on  a  principal  of  $432 
for  4  years,  what  is  the  rate  per  cent.  ? 

Ex.  7.    What  principal  will  bring  $200  interest 
in  146  days  at  6  per  cent.  ? 

Principal  to  give  $5  in  366  days  =  $100  ; 

$1  «  =$'-^=^20; 

••  $200      "  =  200  X  $20 =$4  000; 

••  "      in  1  day  =  865  X$40p0  ; 

••  "      U6day8=  $^^®*^*^**° 


146 

=  $10000. 

24.  A  man  borrowed  money  at  7  per  cent,  and  paid 
$245  interest  a  year  ;  how  much  money  did  he  borrow  ? 

25.  A  man  bequeathes  his  wife  $875  a  year,  his  daugh- 
ter $770  a  year,  and  his  son  $G30  a  year ;  what  sum  must 
be  invested  at  7  per  cent,  to  produce  these  amounts  ? 

26.  Suppose  a  gentleman's  interest  on  money,  at  6  per 
cent.,  is  $45  per  month.     How  much  is  he  worth  ? 

Ex.  8.  In  what  time  will  $800  amount  to  $880  at 
8  per  cent. 

Interest  c=  $880  —  $800  =  $80. 
The  interest  of  $800  for  1  year  at  8  per  cent,  is  $64. 
Time  to  produce  $64  =  1  year  ; 
$l  =  ^year; 
••  •«        $80  -=  80  =  li  years 

=  1  yr.  3  mo. 

27.  How  long  a  time  would  be  required  for  $525  to 
gain  $110.25  at  7  per  cent.  ? 

28.  How  long  a  time  would  it  require  for  $625  to 
amount  to  $756.25  at  7  per  cent.  ? 

29.  A  principal  of  $600  was  loaned  May  20th,  1873,  at 
7^  per  cent.     At  what  date  did  it  amount  to  $796. 87^  ? 

30.  A  note  given  for  $273.25  at  7  per  cent,  remained 
unpaid  until  the  interest  equalled  the  principal?  How 
long  did  it  run  ? 

Section  VI.— Present  Worth  and  Discount. 

John  Smith  owes  me  a  debt  of  $108  to  be  paid 
at  the  end  of  a  year,  without  interest ;  how  much 
is  the  debt  worth  at  present,  and  how  much  should 
be  allowed  for  the  immediate  payment  of  the  debt, 
money  being  worth  8  per  cent  ? 
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If  I  receive  $100,  and  pnt  it  out  to  interest  at  8  % 
for  one  year,  it  will  amount  to  $108 ;  hence,  the  pres- 
ent worth  of  the  debt  is  $100.  Evidently  $8  should 
be  allowed  for  immediate  payment. 

18*^.  The  Present  Worth  of  a  note  or  debt, 
payable  at  some  future  time,  without  interest,  is  such 
a  sum  as,  being  put  out  to  interest,  will  amount  to 
the  given  debt  when  it  becomes  due. 

183.  The  allowance  or  deduction  made  for  the 
payment  of  the  debt  before  it  becomes  due  is  called 
Discount. 

Ex.  I.  What  is  the  present  worth  of  $585,  pa 
able  in  1  year,  the  rate  of  interest  being  7  per  cent 
Amount  of  $100  in  1  yr.  at  7  %  =  $107. 
Present  worth  of  $107  =  $100  ; 
.«        $1      =:$f^^; 
•«  ••        $585  =  ^^AiiUL^o. 

=  $50o!°^ 

Exercise  o. 

1.  What  is  the  present  worth  of  $1250.509,  payable  in  1 
year,  the  rate  of  interest  being  7  %  ? 

2.  What  is  the  present  worth  of  $512.40,  payable  in  1 
year,  when  money  is  worth  12  %  ? 

Ex.  2.  What  is  the  present  worth  of  $787.75  due 
in  2  yr.  6  mo.,  when  money  is  worth  6  %  ? 
Amount  of  $100  for  2  yr.  6  mo.  at  6  %  =  $115. 
Present  worth  of  $115       =  $100  ; 

a  ((  tti  ©loo. 

v-l  —  VI  T?  » 

■'  **        $787.75  =  $  7-gJ,- 7-8  X  1 0  0 

110 

=  $G85. 

3.  What  must  be  paid  now  to  cancel  a  debt  of  $994.50 
due  1  yr.  9  mos.  hence,   at  G/o  ? 

4.  Which  is  the  more  profitable,  to  buy  lumber  at  $25 
a  thousand  on  9  months'  credit,  or  at  $24.50,  on  6  months' 
credit,  money  being  worth  G'fo  ? 

5.  Bought  two  lots  for  $2541,  on  3  years'  time,  without 
interest  ;  what  is  the  cash  value,  money  being  worth  l^o  ? 

6.  I  buy  goods  for  $11M  cash  and  sell  them  for  $1224 
on  a  credit  of  4  months ;  do  I  gain  or  lose,  and  how 
much,  interest  being  6%  ? 
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Ex.  3.  A  note  for  $1880.06  becomes  due  in  15 
months  ;  what  deduction  should  be  made  for  the  im- 
mediate payment  of  the  money,  supposing  money  to 
be  worth  8%  ? 

The  interest  on  $100        for  15  months  =  $10. 
Discount  on  $110  "  =  $10 ; 

$1  *'        =$tW; 

'•  $1880.06  "  ^Cl380. 06X10 

^  ^110 

=  $125.46. 

7.  "What  is  the  discount  on  $897.82  payable  in  3  years, 
when  money  is  worth  7%  ? 

8.  What  is  the  discount  on  a  note  for  $1174.82  due  in 
8  yr.  3  mo. ,  money  being  worth  8^  ? 

9.  What  is  the  difference  between  the  interest  and  the 
discount  on  $525  due  10  mos.  hence,  at  6%  ? 

184.  The  discount  found  in  Ex.  8  is  called  True  Dis- 
count. There  is  another  kind  of  discount  called  Bankers' 
Discount,  or  Bank  Discount. 

The  difference  between  the  two  kinds  of  discount  is 
this — the  true  discount  is  the  interest  of  the  present  value 
of  the  bill  for  the  time,  while  the  hankers'  'discount  is  the 
interest  of  the  amount  of  the  bill  itself,  not  only  for  the 
specified  time  but  for  three  days  additional  called  days  oj 
grace.  The  bankers'  discount  is  thus  always  in  excess  of 
the  true  discount. 

Ex.  4.  What  is  the  discount  and  present  worth  ol 
a  note  of  $584,  drawn  Jan.  8  at  11  months,  discounted 
at  the  Bank  May  10,  at  5  per  cent. 

11  mo.  from  Jan.  8  =  Dec.  8, 
which  with  3  days  of  grace  =  Dec  11. 

From  May  10  to  Dec.  11  is  215  days. 
Discount  or  Interest  of  $584  for  215  days  at  5% 
=  $17.20 
^  Principal  =  $584. 

Present  Worth  =  $566.80. 

10.  What  is  the  bank  discount  on  a  note  for  $730  for 
80  days  at  6%. 

11.  Suppose  a  bill  for  $1200  is  drawn  on  the  12th  of 
August  at  6  months,  and  paid  by  a  banker  on  the  1st  of 
January,  find  the  money  he  takes  off  at  7%. 


CHAPTEK  Vin. 


SQUARE  ROOT. 

1.  What  is  the  second  power  of  5?  of  9?  of  12? 

2.  What  number  multipUed  by  itself  will  produce  86  ? 
49?  121?  81? 

8.  Find  the  number  whose  sp^cond  power  is  9  ?  is  25  ?  is 
64?  is  144? 

4.  Kesolve  each  of  the  following  numbers  into  two  equal 
factors:  16,  25,  81,  49,  100. 

185.  The  Second  Power  of  a  number  is  called  its 
Square. 

Note. — The  square  of  a  number  is  indicated  by 
writing  2  to  the  right  and  above  the  given  number; 
thus,  5'  is  read  5  squared. 

186.  The  Square  Root  of  a  number  is  one  of 
its  two  equal  factors. 

187.  Principle.  The  square  of  a  number  of  two 
digits  is  equal  to  the  square  of  the  tens,  plus  twice 
the  tens  multiplied  by  the  units,  plus  the  square  of 
the  units.     Thus, 

85»  =  80''-f2x  30x5  +  5*=  900  +  800  +  25  =  1225. 
Ex.  I.  Find  the  squai-e  root  of  2025. 
20|25  (46  ^^  separate  the  number  into  periods  of 
16  two  figures  eacb,by  means  of  a  Une,  count- 
^25  ing  from  the  decimal  point.  We  then 
^25  find  the  largest  nimaber  whose  square 
does  not  exceed  20.     This  is  4.     We  write 


85 


4  as  the  first  figure  of  the  square  root  and  place  its 
square,  16,  under  20  and  subtract,  and  to  the  remainder, 
4,  we  annex  the  next  period,  25,  to  make  a  dividend.  We 
double  the  figure  4,  placed  in  the  root  to  form  the  first 
figure  of  a  divisor.  As  we  have  to  annex  another  figure  ■ 
to  8,  we  call  the  8,  8  tens  or  80.     80  is  contained  in  425 

5  times.  We  write  5  as  the  second  figure  of  the  root  and 
annex  it  to  the  8.  We  next  multiply  85  by  5  and  write 
the  product  under  425  and  subtract.  As  there  is  no  re- 
mainder the  square  root  is  45. 
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Exeroise  ci. 


Find  the  square  root  of 


1.  289. 

2.  361. 

3.  676. 

4.  626. 


6.  1296. 

6.  6625. 

7.  9025. 

8.  2401. 


9.  4096. 

10.  1369. 

11.  2209. 

12.  3136. 


408 


4061 


Ex.  2.  Find  the  square  root  of  4124961. 
4112149161(2031     After  finding  the  first  figure   of  the 
4  root     and     subtracting     its     square 

from  the  left  hand  period  and  bring- 
ing down  the  next  period,  12,  we  find 
that  40  is  not  contained  in  12.  We, 
therefore,  put  a  0  in  the  root  and 
bring   down    the   next   period.       We 


1249 
1209 


4061 
4061 


then  double  the  part  of  the  root  already  found  and  write  40 
as  a  divisor.  We  call  it  400,  and  find  that  it  goes  into 
1249,  3  times.  We  put  8  in  the  root  and  annex  it  to 
the  40.  We  now  multiply  403  by  3  and  write  the  product 
1209,  under  the  1249,  and  subtract,  etc. 

Find  the  square  root  of 
13.  390625. 


14. 
15. 


262144. 
117649. 


16.  6764801. 

17.  40005625. 

18.  25080064. 


Ex.  3.  Extract  the  square  root  of  •?  to  four  places 
of  decimals. 

'70I00I00I00  ( 
64 


•8866. 


163   600 
489 

1666:  11100 
9996 


36726 


110400 
100356 


In  finding  the  square  root 
of  a  decimal  fraction  care 
must  be  taken  to  maie  the 
decimal  consist  of  an  even 
number  of  figures.  This  is 
done  BO  that  the  denominator 
of  the  equivalent  vulgar  frac- 
tion may  be  a  complete  square, 
which  is  the  case  in  Twu^TiyirirJJ' 
&c.,  but  not   in 


10044 
Find  the  square 

19.  -2209. 

20.  -0729. 
?1.  -1024. 


700000 
TTTlTFOiyTr 
7  00         700  0  0       *r/» 


7 
TIT' 


root  of 

22.  -714. 

23.  -895. 

24.  -9. 


26.  71. 

26.  6-4. 

27.  14-4. 


CHAPTER  IX. 

MEASUREMENT   OP   SURFACES   AND 
SOLIDS. 


'  Section  I.— Area  of  a  Rectangle, 

188.  A  Rectangle  is  a  plane  surface  having  fo'ir 
sides  and  four  equal  angles.  A  slate,  a  door,  &c.,  are 
examples  of  a  rectangle. 

Ex.  I.  A  room  is  18  feet  long  and  15  feet  wide ; 
what  is  its  area  ? 

Area  of  surface  1  ft.  long  by  1  ft.  wide  =  1  sq.  ft. 
•'  18  ft.  long  by  1  ft.  wide  =  18  sq.  ft. 

"  18  ft.  long  by  16  ft.  wide  =  15  X  18  sq.  ft. 

=  270  sq.  ft. 
Hence,  to  Jind  the  area  of  a  rectangle,  we  multiply  its 
length  by  its  width. 

Exercise  cii. 
Find  the  area  of  the  rectangles  having  the  follow- 
ing dimensions  : 

1.  8  ft.  by  12  ft.  4.  2  yd.  2  ft.  by  7  yd. 

2.  6i  ft.  by  14  ft.  6.  17  yd.  by  20  yd.  2  ft. 

3.  21  ft.  by  25  ft.  6.  19  ft.  7  in.  by  24  ft. 

Section  II.— Carpeting  Rooms. 

180.  Carpets  are  sold  in  strips,  and  when  the  width 
of  a  strip  is  known,  we  can  ascertain  what  length 
of  carpet  will  be  required  to  cover  a  given  surface. 

Ex.  I.  How  many  yards  of  cai-pet  2  ft.  8  in.  wido 
will  be  required  for  a  room  21  ft.  by  18  ft.  ? 

Area  of  surface  to  be  covered  =  18  X  21  sq.  ft. 
Length  of  carpet,  1  ft.  wide,  required 

to  cover  given  area  =18x21  feet ; 

w 
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Length  of  carpet,  2^  ft.  wide,  required 


to  cover  given  are*  =  L±2ill  ^^ 


isxai 
=  56  yards. 


Exercise  ciil. 

How  many  yards  of  carpet  27  in.  wide  will  be  re- 
quired for  rooms  wliose  dimensions  are 

1.  27  ft.  by  21  ft.  ?  2.  15  ft.  by  12  ft.  ? 

3.  18  ft.  by  24  ft.  ?  4.  26  ft.  by  36  ft.  ? 

Find  the  cost  of  carpeting  rooms  whose  dimensions 
are : 

6.  18  ft.  by  20  ft.  with  carpet  8  ft.  wide,  at  $1.20  a  yd. 

6.  20  ft.  by  24  ft.,  with  carpet  80  in.  wide,  at  90  cts.  a  yd. 

7.  15  ft.  by  17^  ft,  with  carpet  3  ft.  wide,  at  $1  a  yd. 

8.  The  cost  of  carpeting  a  room  18  ft.  long  by  16  ft. 
wide,  with  carpet  worth  $1.20  a  yd.,  is  $51.20;  how  wide 
is  the  carpet  ? 

Section  III.— Papering  a  Room. 

190.  Eoom  papers,  like  carpets,  are  sold  in  strips 
and  we  ascertain  the  quantity  that  will  cover  a  wall  in 
the  same  manner  as  we  ascertained  the  quantity  of 
carpet  requii*ed  to  cover  a  floor. 

Ex.  I.  How  many  yards  of  paper  1(3  in.  wide  will 
be  required  for  a  room  18  ft.  long,  14  ft.  wide,  and  8 
ft.  high,  which  contains  1  door  7  ft.  high  by  8i  ft. 
wide  and  8  windows  each  6  ft.  high  by  2i  ft.  wide. 
Length  of  surface  to  be  cov-    , 

ered-(18-}-14+18-f  14)  ft. -64ft. 
-Area  of  entire  walle  =  (8x  C4)  eq*  ft.  =  512  sq.  ft. 
Area  of  door  =  (3i  X7)  sq.  ft.  =  24^  sq.  ft. 

Area  of  3  windows  =  (3  X 2^ X  5)  sq.  ft.  =  37^  sq.  ft. 
Area  of  door  and  windows  =  (24^-j-37i)  sq.  ft.  =  02  sq.  ft. 
Area  to  be  papered  =  (512  —  62)  sq.  ft.  =--  450  sq.  ft. 
450  sq.  ft.  =  450  X 144  sq .  m. 
.-.length  of  paper  reqmred  =  ±1^-^1111  =  4060  in. 
=  112^  yards. 
Exercise  civ. 

1.  How  many  yards  of  paper  20  in.  wide  will  be 
required  for  a  room  20  ft.  long,  15  ft.  wide,  a&d  9  ft.  high? 

a.  How  many  sq.  ft  of  paper  will  be  required  for  a 
room  18  ft  9  in.  long,  16  ft.  3  in.  wide  and  8i  ft.  high  ? 
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8.  A  room  24  ft.  long,  20  ft.  wide  and  10  ft.  high  con- 
tains 2  doors  each  7  ft.  by  4  ft.  and  6  windows  each  5^  ft. 
by  4  ft.  ;  find  how  many  yards  of  paper  2  ft.  wide  will  be 
required  to  paper  it  t 

4.  How  many  yards  of  paper  80  in.  wide  will  it  require 
to  cover  the  walls  of  a  room  15  ft.   long,  12ft.  wide  and 

8  ft.  high  ? 

5.  WilUam  Benson  has  agreed  to  plaster  the  walls 
and  ceiling  of  the  room  in  the  last  example,  at  10  cents 
per  sq.  yd. ;  what  will  his  bill  amount  to-? 

Section  IV.— Measurement  of  Solidity. 

Ex.  I.  Find  the  number  of  cubic  feet  in  a  rect- 
angular piece  of  timber  24  ft.  long,  8  ft.  wide,  and  2 
ft.  thick. 

If  this  piece  of  timber  be  cut  into  blocks  1  ft.  long  there 
v/ill  be  24  such  blocks. 
Number  of  cu.  ft.  in  1  block  =  6  cu.  ft. 

**  24  blocks  =  24  X  6  cu.  ft.  =  144  cu.  ft. 

Hence  to  find  the  cubic  content  of  a  rectangular  solid, 
we  take  the  product  of  its  length,  breadth,  and  thickness. 

Exercise  cv. 

Find  the  cubic   content  of  the   rectangular  solids 
hose  dimenaians  are 

1.  8  ft.,  6  ft.,  5  ft.  2.  2^  ft.,  6\  ft.,  7i  ft. 

3.  8  ft.,  7^  ft.,  8i  ft.  4.  2-6  ft.,  8-5  ft.,  5  ft. 

Ex.  2.  How  many  bricks  will  be  required  to  build 
a  wall  20  ft.  long,  15  ft.  high,  and  18  in.  thick,  each 
brick  being  8  in.  long,  4  in.  wide,  and  3  in.  thick  ? 

Cubic  content  of  wall  =  (20  X 12  X 15  X 12  x  18)  cu.iu. 
••  brick  =  (8  X 4  X  3)  cu.  m. 

-,      .,  .        ,  20X12X16X12X18 

.*.  Number  of  bricks  required  =  %x^x.^ 

=  8100. 

6.  How  many  bricks  will  be  required  to  build  a  wall 
45  ft.  long,  20  ft.  high,  and  15  in.  thick,  each  brick  being 

9  in.  long,  4^  in.  wide,  and  3  in.  thick  ? 

6.  Wiiat  will  it  cost  to  put  a  stone  foundation  under  a 
barn  36  ft.  long  by  24  ft.  wide  at  25  cents  a  cubic  yard, 
the  wall  being  7  feet  high  aud  2  ft.  thick  ? 
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Miscellaneous  Problems- 

1 .  A  garri§on  of  800  men  had  prorisions  to  last  for  60 
days,  but  15  days  afterwards  80  men  were  killed  ;  how  long 
will  they  last  the  remainder  ? 

They  would  last  800  men  45  days. 

"  1      man  800  X  45  days. 

••  720  men  l£o >C4a  days  =  60  days. 

2.  28  shanty  men  have  provisions  for  20  days,  but  7 
men  more  arrived ;  how  long  will  the  proviaions  now 
last? 

8.  A  garrison  of  1000  men  was  victualled  for  28  days ; 
after  11  days  it  was  reinforced  by  2400  men  ;  how  long 
will  the  provisions  last  ? 

4.  A  garrison  of  460  men  had  provisions  for  5  months, 
but  200  men  were  sent  away  ;  how  long  will  the  provi- 
sions last  the  remainder  ? 

6.  A  garrison  of  1000  men  was  victualled  for  80  days  ; 
after  10  days  it  was  reinforced  by  8000  men ;  in  what 
time  would  the  provisions  be  exhausted  ? 

6.  A  can  do  a  piece  of  work  in  8  days,  and  B  can  do  it 
in  9  days ;  how  long  will  it  require  A  and  B  working 
together  to  do  it  ? 

The  part  A  does  daily  =  | 

"       A&Bdo,**     =i  +  \  =  \l; 
,\  they  do  ^  in  |V  <^ay  ; 
.  •.  they  do  the  whole  work  in  \^  days,  or  4^^  days. 

7.  A  can  do  a  piece  of  work  in  12  hours,  and  B  can  do 
it  in  16  hours ;  in  what  time  can  both  working  together 
do  the  work  ? 

8.  A  can  do  a  piece  of  work  in  20  days  ;  B  can  do  it  in 
24  days,  and  0  can  do  it  in  SO  days ;  in  w'lat  time  will 
they  all  do  it  working  together  ? 

9.  A  can  build  a  wall  in  8  days,  J5  in  12  day  ,  and  G  in 
1 5  days ;  in  what  time  can  they  all  build  it  working 
together  ? 

10.  A  quantity  of  flour  lasts  a  man  and  wife  9  days,  and 
the  wife  alone  27  days ;  how  long  would  it  last  the  man 
alone  f 
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11.  ^  can  do  a  piece  of  work  in  20  days  ;  after  working 
at  it  for  8  <lays  B  comes  to  help  him  and  they  finish  the 
work  in  6  da^rs  ;  how  long  would  it  take  B  by  himself  to 
do  the  work  ? 

12.  A  can  do  f  of  a  piece  of  work  in  8  days  ;  B  can  do 
I  of  the  same  work  in  12  days  ;  in  what  time  could  both 
working  together  do  2  such  pieces  of  work  ? 

13.  A  and  B  can  mow  a  field  in  12  days  ;  A  and  G  in 
16  days ;  B  and  0  in  20  days  ;  in  what  time  could  A  mow 
it  by  himself  ? 

A  and  B  can    do  ^  of  work  in  1  day  ; 

A  and  0 

B  and  G 
.-.2  4'jand2Fsand2C'«" 
.'.  A  and  B  and  (7  " 

,'.  A 
.'.  A  can  do  the  work  in  20  days. 

14.  A  and  5  can  do  a  piece  of  work  in  8  days ;  A  and  C 
can  do  it  in  9  days,  and  B  and  C  in  10  daj  s  ;  in  what 
time  can  all  three  working  together  do  it  ? 

15.  A  and  G  can  dig  a  garden  in  10  days  ;  B  and  C  can 
dig  ^  of  the  same  garden  in  4  days,  and  B  alone  can  dig 
it  in  20  days  ;  in  what  time  can  A  do  it  by  himself  ? 

16.  A  piece  of  work  has  been  half  done  hj  A,  B,  and  C 
working  together,  in  8  days ;  if  A  and  B  together  can 
finish  it  in  12  days,  in  what  time  could  C have  finished  it? 

17.  A  can  do  a  piece  of  work  in  6  days  of  10  hours  each, 
and  B  can  do  it  in  8  days  of  9  hours  each  ;  for  how  many 
hours  a  day  should  A  and  B  be  engaged  together,  that 
the  work  may  be  done  in  4  days  ? 

18.  If  6  men  or  9  women  can  do  a  piece  of  work  in  12 
days,  in  what  time  will  4  men  and  7  women  do  it  ? 

6  men  do  the  work  in  12  days  .'.  1  man  does  7^   of  it 

in  1  day. 
9  women  do  the  work  in  12  days  .*.  I  woman  does  x^ 

of  it  in  1  day. 
.*.  4  men  and  7  women  do  y\  +  y  J^  or  -^j^^  of  it  in  1  day. 
"     T^  of  it  in  T^  day. 
**  do  it  in  VV  ^ay>  01*  ^TS  days. 

19.  If  7  boys  or  4  men  can  do  a  piece  of  work  in  9 
days,  in  what  time  can  4  boys  and  7  men  do  it  ? 

20.  If  3  men  or  6  women  do  a  piece  of  work  in  12  days, 
in  what  time  can  2  men  and  1  woman  do  it  ? 
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21.  If  1  man  and  2  women  can  do  a  piece  of  work  in  8 
days,  and  3  men  and  4  women  can  do  it  in  3  days,  in 
what  time  can  1  man  or  1  woman  do  it  ? 

Since  1  man  and  2  women  do  ^  of  ii  in  1  day 

2  men  and  4  women  do  ^  " 

But     8  men  and  4  women  do  \  " 

1  man  does  ^  -  i,  or -^  •« 

1  man  will  do  it  in  12  days. 
Now    1  man  and  2  women  do  ^  of  it  in  1  day 
.-.     2  women  do  ^-^Ij,  or -g^y  ** 

.*.     1  woman  will  do  it  in  48  days. 

22.  If  3  men  and  2  boys  do  a  piece  of  work  in  8  days, 
and  3  men  and  7  boys  can  do  it  in  6  days,  in  what  time 
can  1  man  or  1  boy  do  it  ? 

23.  If  2  men  and  5  boys  can  do  a  piece  of  work  in  20 
days,  and  1  man  and  8  boys  can  do  it  in  18  days,  in  what 
time  can  1  man  or  1  boy  do  it  ? 

24.  If  7  men  and  6  women  can  do  a  piece  of  work  in 
2|  days,  and  3  men  and  8  women  can  do  it  in  S^  days  ; 
in  what  time  can  1  man  or  1  woman  do  the  work  ? 

25.  8  women  and  2  boys  can  do  a  work  in  H|  dr.ys,  and 
2  women  and  three  boys  can  do  it  in  7^^  days  ;  in  what 
time  can  1  woman  or  1  boy  do  it  ? 

26.  A  cistern  is  filled  by  2  pipes  in  8  and  10  honrs 
respectively  ;  in  what  time  will  they  fill  it  when  they  both 
run  at  the  same  time  ? 

They  fill  |  -f  -j^j-  of  the  vessel  in  1  hr. 

.•.  they  fill  the  vessel  in  V  (^^  ^t  ^^' 

27.  A  vessel  is  filled  by  3  taps,  running  separately,  in 
60,  75,  and  90  minutes  respectively;  in  what  time  wiD 
they  fill  it  when  they  all  run  at  the  same  time  ? 

28.  Two  pipes  running  together  can  empty  a  cistern  in 
8  hours,  and  one  by  itself  can  do  it  in  12  hours ;  in  what 
time  can  the  other  empty  it  ? 

29.  Two  pipes  running  together  can  empty  a  vessel  in 
50  minutes ;  one  of  them  can  empty  ^  of  the  vessel  in  40 
minutes ;  in  what  time  can  the  other  empty  ^  of  it  ? 

80.  A  cistern  is  filled  by  two  pipes,  A  and  B,  in  20  and 
24  minutes  respectively,  and  is  emptied  by  a  tap,  C,  in  30 
minutes;  in  what  time  will  it  be  filled  by  all  running 
together  ? 
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31.  A  bath  is  filled  by  a  pipe  in  60  minntes;  it  is 
emptied  by  a  waste  pipe  in  40  minutes ;  in  what  time  wiU 
the  bath  be  emptied  if  both  pipes  are  opened  at  once  ? 

One  pipe  empties  f\f  of  yessel  in  1  minute. 

The  other  £lls  -^  of  vessel  in  1  minute. 

.'.when  both  are  running   {-^--•Jjf)f  or  j^  of  the 

vessel  is  emptied  in  1  minute. 
.*.  the  vessel  is  emptied  in  120  minutes. 
82.  A  vessel  can  be  filled  by  2  taps  running  separately  in 
80  and  36  minutes  respectively,  and  emptied  by  a  third  in 
15  min. ;  if  the  vessel  is  fuU  and  all  3  taps  running  at  once, 
in  what  time  will  it  be  emptied  ? 

33.  A  bath  can  be  filled  by  two  taps  running  separately 
in  20  and  80  minutes  respectively,  and  emptied  by  two 
others  in  24  and  18  min.  respectively  ;  if  the  bath  is  full 
and  all  four  taps  opened,  in  what  time  will  the  bath  be 
emptied  ? 


84.  A  gave  to  James  J  of  his  money  and  to  John  -^ 
of  it,  and  had  $2.10  left.     How  much  had  he  at  first  ? 

He  gave  away  ^  +  -pg-  or  y  J  of  his  money. 
He  had  left  f  J  — I  J,  or  A 
.'.    -j?g-  of  his  money,  =^  $2.1t); 

TT  -«  9    7       . 

\  |,  or  hiB  money  ■*  9>  — j 

«i  §5.40. 

85.  A  father  willed  to  his  eldest  son  f  of  his  property ; 
to  his  second  son  y  of  it,  and  to  his  youngest  son  the 
rest  amounting  to  $7238.     What  was  the  property  worth? 

86.  A  post  is  -J-  in  the  earth,  f  in  the  water,  and  13 
feet  above  the  water.     What  is  the  length  of  the  post  ? 

87.  A  man  devotes  '12  of  his  income  to  charity,  '25  for 
educating  his  children,  '46  for  household  expenses,  and 
laves  the  remainder,  which  is  $284.76.  What  is  his  in- 
come ? 

88.  A  ship  whose  cargo  was  worth  $25000  being  dis- 
abled, '45^  of  the  '?rhole  cargo  was  ihrown  overboard. 
What  woiUd  a  morohant  loae  who  owned  *26  of  tk« 
cargo  ? 
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89.  A  laborer  in  one  week  dug  5  rods  more  than  i  the 
length  of  a  ditch,  and  the  next  week  he  dug  the  remain- 
ing 20  rods;  how  long  was  the  ditch  ? 
Length  of  ditch  dug  first  week  =  ^  ditch  -{-  5  rods  ; 

.'.  Length  remaining  =  ^  ditch  lees  5  rods  ; 
..*.  ^  length  of  ditch  less  6  rods  =  20  rods ; 

.*.  ^  length  of  ditch  =  20  rods  +  6  rods 
=  25  rods ; 
.*.  length  of  ditch  =  50  rods. 

40.  A  man  invested  $300  more  than  §  of  his  money  in 
house  and  $600  more  than  ^  of  the  remainder  in  a  lot 
ud  had  now  $900  left.     How  much  was  he  worth  ? 


41.  If  10  men  can  chop  90  cords  of  wood   in    8  days, 
liow  many  cords  can  be  chopped  by  20  men  in  4  days  ? 
Cords  chopped  by  10  men  in  8  days  =  90  cords  ; 

••  1    man  "  8  days  =  fj  =  9  corda  ; 

•  1    man  "  1  day   =  f  cords  ; 

20  men  "  1  day   =  -^|^=:  V  cords  ; 
**  20  men  "  4  days  =  ^—  =  90  cords. 

No  IB. — When  the  pnpilhas  bocorae  familiar  with  the  unitary 
"«\steia,  and  thoroughly  understands  the  reason  of  each  step, 
me  process  may  be  abridged  by  leaving  out  the  steps  in  italics. 

42.  If  8  men  build  33  ft.  of  wall  in  11  days,  in  how 
many  days  will  12  men  build  36  feet  ? 

43.  If  30  men  earn  $324  in  18  days,  how  raueb  will  42 
men  earn  in  87  days  ? 

44.  How  many  days  will  it  take  15  men  to  cut  810 
cords  of  wood,  working  9  hours  a  day,  if  13  men  can  cut 
304  cords  in  14  day,  working  12  hours  a  day  ? 

45.  It  costs  a  family  of  5  persons  $135  for  6  weeks' 
board,  liOw  much  will  it  cost  a  family  of  7  persons  at  the 
same  rate  for  3  weeks  ? 

46.  If  12  men  can  dig  a  ditch  16  rods  long  in  8  days, 
in  how  many  days  can  24  men  dig  a  ditch  of  the  same 
depth  and  width,  32  rods  in  length? 

Time  in  which  12  men  will  dig  16  rods  ~  8  days  ; 

*«  1    man        "        1  rod    =  ~\^  days ; 

••  24  men         '•       32  rods  =     ^^^^      dayi 

=  8  dayi. 
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47.  If  20  cwt.  are  carried  the  distance  of  50  miles  for 
$20,  liow  much  will  40  cwt.  cost  if  carried  40  miles  ? 

48.  If  $500  gain  SCO  in  2  yr.  at  6%,  how  much  will 
$800  gain  in  3  yr.  at  8%  ? 

49.  If  20  men  can  perform  a  piece  of  work  in  12  days, 
required  the  number  of  men  who  could  perform  another 
piece  of  work  3  times  as  great  in  y  of  the  time  ? 

60.  If  a  10-centioaf  weighs  15  oz.  when  flour  is  $3  a  bar- 
rel, how  much  will  a  C-cent  loai  weigh  when  flour  is  worth 
$6  a  barrel  ? 

61.  If  it  costs  $36  to  carpot  a  room  18  ft.  long  and  15  ft. 
wide,  how  much  will  it  cost  to  carpet  a  room  15  ft.  long 
and  9  ft.  wide  ? 

62.  If  it  costs  $150  to  dig  a  cellar  40  ft.  long  30  ft.  wide 
and  G  ft.  deep,  how  much  will  it  cost  to  dig  a  cellar  30  ft. 
long,  3  ft.  wide,  and  5^  ft.  deep  T 

63.  If  the  rent  of  a  house  worth  $3200  is  $240  for  9 
months,  for  what  sum  per  year  must  a  man  rent  a  houst- 
worth  $3500  / 


64.  I  bought  a  horse  for  $130  and  sold  him  for  $162.50 , 
what  was  my  gain  per  cent  ? 

On  an  outlay  of  $130  my  gain  is  $82.60 ; 

«i         "       «^V; 

8100        '■    s'-!^ii^  or»26; 

.-.  I  gain  25y.. 

65.  If  I  buy  a  pair  of  boots  for  $G  and  afterward  sell 
them  for  $7.60  ;  what  per  cent,  do  I  gain  ? 

66.  A  grocer  sells  a  barrel  of  oranges  for  $7.50  which 
cost  him  $6.25  ;  what  is  his  gain  per  cent.  ? 

67.  A  merchant  buys  sugar  at  G  cents  per  pound  and 
sells  it  at  8  cents  ;  what  per  cent,  does  he  gain  ? 

58.  I  bought  calico  at  12  cents  a  yard  ;  for  what  must  I 
sell  it  to  gain  25  per  cent.  ? 
That  for  which  I  gave  $100  I  must  sell  for  $125  ; 

$.12  «•  ^l^^'J^ 

=  16  cents. 
69.  A  merchant  bought  silks  at  $1.26  per  yard  ;  for  what 
must  he  sell  them  to  gain  20  per  cent  ? 

60.  A  bought  a  house  for  $8500  and  afterwards  sold  it  at 
a  loss  of  15%  ;  what  did  he  get  for  the  house  ? 
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61.  A  ^ocer  bought  a  quantity  of  sugar  for  $115  ;  fo» 
what  must  he  soil  it  to  gain  18  per  cent.  ? 

62.  A    K^ocer  sells  a  quantity  of  sugar  for  $324,  and 
thereby  K-k's  10  per  cent. ;  what  did  the  sugar  cost? 

That  which  sold  for  $90  cost  $100 ; 

$1  '  $    "9  0    ♦ 

••  $324    "$*A*^^^1^ 

-^  $3C0. 

63.  A  man  sells  apiece  of  cloth  for  $o2.G7  and  thereby 
-a: MP  15  per  cent.  ;  what  was  the  cost  of  the  cloth  ? 

61.  Soul  salt  at  Sl.o7|  i  ( r  bushel,  which  was  5  per 
cent.  lesB  than  cost  ;  what  was  the  cost  ? 


G5.  Divide  $200  between  A  and  J5,  so  that  for  every  $3 
that  A  gets,  n  sliall  get  $2. 

Sum  of  shares  =  $3  -f  $2  =  $5. 

Ji's  share  of  $5  =$3; 

$1  =  $? ; 

"        $200  =.-$^'^'  =  ^120. 

B*6  share  may  be  found  in  a  similar  manner,  or  by  sim- 
ply subtracting  A's  share  from  the  whole  sum  to  be 
aivided. 

NoTR  —To  the  above  case  the  sharos  of  A  and  B  are  said  to 
be  in  the  ratio  of  3  to  2,  or  in  tbo  proportion  of  si  to  2. 

6G.  Tlie-sum  of  two  numbers  is  1260;  and  they  are  to 
each  other  asT57  and  48 ;  what  are  the  numbprs  ? 

67.  Divide  $500  among  three  persons,  A,  B,  and  C,  so 
tbat  the  three  portions  may  be  to  each  other  as  the  num- 
bers 5,  9  anil  6,  respectively. 

68.  A  baukrupt  iias  three  creditors,  to  whom  the  sums 
dne  are  as  the  numbers  3,  4,  5 ;  if  his  assets  are  valued  at 
$1)00,  fiud  the  sums  they  will  respectively  receive.- 

69.  At  an  election  the  number  of  votes  cast  was  610, 
and  I  of  the  votes  for  one  candidate  equalled  |  of  the  V9te8 
for  anotluT  ;  how  jnany  votes  were  cast  for  each  ? 

Let  A  and  B  be  the  candidates, 
f  of  A'b  votes  =  i  of  i?'s  votes  ; 
I        "  =  ^  of  f  of  B'a  votes  ~  f  of  B'a  votes ; 

A'^  yoi^^  =  "P  -=  I  of  Fs  votes. 

1  of  ii'e  votes  -j~  t  of  JB's  votes  =  610. 

y    "     =610; 

/i's  votes  =.  — rr-  ^  ^^^ » 

^'8  "   =610-240 -=  270. 
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70.  A  and  B  have  210  acres  of  land,  and  \  of  A"%  share 
equals  ^  of  B\  ;  how  many  acres  lias  each  f 

71.  Two  neighbours  raised  3300  bushels  of  wheat,  and 
I  of  what  one  raised  equalled  J  of  what  the  other  raised  \ 
how  much  did  each  raise  ? 

72.  A  and  B  enp:age  in  trade ;  A.  furnishes  fOOOO  and  L 
$4000  ;  they  gaiu  $1200  ;  what  is  each  one's  share  of  the 
gain  ? 

The  tottil  ?um  in  trade  is  $0000  +  $4000  =  $10000 ; 
with  which  thoy  gain  ^1200. 
Gain  on  $10000  ^$12u0; 

•♦      eCOOO  =  ^fi-O-^'L^L?  :=  $720  =r  ^  's  share. 
"      $4000  ==  $1P.  0  0  -  >«A  3  =  §480  J5>  share. 
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73.  A,  B  and  C  buy  a  house  for  $2500;  A  pays  $500; 
7?  $1200;  O$800;  they  rent  it  for  $300;  what  is  each 
one's  share  of  the  rent  ? 

74.  A  man  flying,  willed  to  his  son  $0500,  to  his  widow 
$8000,  and  to  his  daughter  $5500;  but  his  estate 
amounted  to  only  $i2()00  ;  how  much  did  each  get  ? 

75.  A  and  J5  jointly  rented  a  pasture  for  $24  ;  A  put  in 
80  cows  and  B  24  cows ;  how  much  of  the  rent  ought 
each  to  pay  ? 

7G.  A,  B  and  C  hired  a  crfrriage  for  $15.75,  each  agree- 
ing to  nay  in  proportion  to  the  number  of  miles  he  rode. 
A  rode" 90  miles,  B  75,  and  C  60  miles  ;  what  part  of  the 
hire  ought  each  to  pay  ? 

77.  A  and  B  engaged  in  trade ;  A  put  in  $5G0  for  6 
months,  and  B  $450  for  8  months  ;  they  gained  $513 ; 
what  was  each  man's  share  of  the  gain  ? 

$540  for  6  months  ==  6  X  $540  for  1  month. 
$450  for  8  montlis  =  8  X  $450 
Total  sum  in  trade  for  1  month=  $32404-$3G00  =  ^6840 
Gain  on  $6840  =  $513 

-      $3240  :^  $l?-±^3  =.  $243  -  A'B  gain. 

"      $3000  ==:  $llMiL3  =  $270  =  B'a  gain. 

78.  Three  men,  A^  B  and  0,  rented  a  pasture  for 
$70.56 ;  A  put  in  86  cows  for  6  months ;  B  48  cows  for 
4  months;  and-(7  72  cows  for  3  months.  What  part  ol 
the  rent  ought  each  to  pay  ? 
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79.  Bowman,  Jolniaton,  and  Reed  as;reed  to  do  a  piece 
of  work  for  $1C00  ;  Bowman  furnished  7  men  for  80 
days;  Johnston,  6  men  for  40  days;  and  Heed  C  men  for 
32  days.  IIow  much  should  each  receive  if  they  paid  ^95 
clerk  hire? 

80.  Two  persons  are  in  partnership  2  years;  A  at  firfct 
put  in  $2500  and  B  $3000 ;  at  the  end  of  9  months  A 
took  out  $800  and  B  put  in  $500  ;  they  lost  in  2  years 
$3825  ;  what  was  each  one's  share  of  the  loss  ? 


81.  What  is  the  Compound  Interest  of  $400  for  3  years 
at  6  per  cent.  ? 

Note. — Compound  Interest  is  interest,  not  only  for  the  use 
of  the  sum  boiTowed,  but  also  for  the  use  of  the  interest 
if  it  be  not  paid  when  it  falls  due. 

Amt.  of  $100  for  1  yr.:=  $1 OG  ; 

'*     $1  "         =$]ig  =  $1.0C. 

"    $1     for2yr.  =  $1.06  -h  int.  of  $1.06 

=  $1.06+t§-{fX$1.0G--.=$(1.06)»  ; 
"     $1     forS  yr.  ==  $(1.06)*  +  iut.  of  $(1.06)^ 

==:^(1.0r,)2+^«g.X$(1.0G)'2  =$(1.06)3 
"     $400      "        =  400  X  $(1.06; 3  =$476.4004. 
Amount  ==  $-176,406 
Principal  ==    4i^M_iO 
Compound  Interest  =    $76,406 

82.  Who t  is  the  compound  interest  of  $650  for  8  years 
at  6  per  cent. 

83.  Find  the  amount  of  $1000  for  4  years  at  5  per  cent. 

84.  Find  the  diUVrence  between  the  simple  and  com- 
pound interest  of  $850  for  3  years  at  8  per  cent. 

85.  A  sum  of  money  put  out  at  simple  interest  for  2 
years  at  8  per  cent,  amounted  to  $464  ;  to  what  sum 
would  it  have  amounted  had  it  been  lent  at  compound 
interest  ? 

86.  The  true  discount  on  a  sum  of  money  for  3  years  at 
Sper  cent,  is  $120  ;  what  is  the  compound  interest  of  the 
:-.amo  for  the  same  time. 

87.  A  man  deposits  m  the  Savings  Bank  $500,  on 
which  the  interest  at  6  %  is  to  be  added  to  the  principal 
every  6  months  ;  how  much  money  has  the  man  in  the 
*  juk  at  the  end  of  two  years  ? 


ANSWERS, 


Exercise  i.— Page  2. 


1.  6 ;  6  ;  9.  2.  1 ;  1  book  ;  1  ball. 

H.  6,  7,  3,  4,  2  are  abstract;  8 books,  <J  ineu,5  apples,  1  cent 
Rir  concrete.  4.  1  miie:  1 ;  1  cent. 

5.  3  apples,  7  apples,  and  6  apples ;  4  boys  and  9  boys ;  7, 
9  and  8 ;  2  cents  and  5  cents ;  4  girls  and  5  girls.- 

Exercise  li.~rage  3. 

1    7  ;  9  ;  4  ;  2.  2.  36  ;  84 ;  20  ;  69. 

3.  44;  70;  90;  16.     4.  14;  12;  39;  56.     5.  48;  97;  36;  60. 

6.  Seven  ;  eleven  ;  fifteen  ;  nineteen  ;  fifty  nine  ;  eighty- 
four  ;  ninety-six  ;   ninety-eight. 

7.  Seventy-one;  twelve;  twenty-eight;  ninety-one;  forty- 
four  ;  seventeen  ;  twenty  two  ;  thirty-four. 

8.  Twenty  ;  thirty-seven  ;  forLy-eight ;  seTenty-six  ;  ninety- 
nine  ;  -sixty-nine  ;  seventy  ;  eighty  seven. 

9.  Fourteen;  thirty-five;  eighty-nine;  seventy-eight;  fifty- 
four  ;  forty-nine ;  fifty  ;  thirteen. 

10.  Ninety  ;  eighty ;  tliirty-nine ;  twenty-eight ;  eleren ; 
nineteen  ;  twenty-seven  ;  thirty-one. 

Exercise  in.~Page  4. 

1.  149 ;  303  ;  974.  2.  200 ;  420  ;  694. 
3.  560 ;  908  ;  444.  4.  735  ;  960  ;  406. 

5.  309  ;  687  ;  572. 

6.  Two  hundred  and  seven;  three  huadrod  and  seventy-one  ; 
one  hundred  and  eighty-five ;  one  hunired  and  ninety;  three 
hundred  and  sixty-tight. 

7.  Five  hundred  and  seventy  ;  four  hundred  and  seventy-two  ; 
eight  hnndred  and  seven;  nine  hundred  and  nine;  nine  hun- 
dred and  ninety. 

8.  Three  hundred  and  sixty-eight ;  five  hnndred  and  eighty- 
four  ;  seven  hundred  and  sixty ;  three  hundred  and  twenty- 
one  ;  nine  hundred  and  ninety -nine. 

9.  Three  hundred  and  ninety-four;  seven  hundred  and 
eighty-six ;  four  hundred  and  seventy-five ;  seven  hundred  and 
eighty-two  ;  seven  hundred. 

10.  Five  hundred  and  six  ;  three  hundred  ;  four  hundred 
and  seven ;  seven  hnndred  and  forty ;  three  hundred  and 
ninety. seven. 
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1.  6006;  4300;  9080. 

2.  3700  ;  7906  ;  8084. 

3.  G4009  ;  8070G8  ;  700316. 

4.  4030097  ;  809007039 ;  586000007: 

5.  8000000000;  64007000024;  400-1000004. 

6.  408003009  ;  74000074004 ;  oOOOi^OOOC'SOO. 

7.  80070000000;  800000008;  300000300090. 

8.  57700000080;  11000011;  19000014000. 

9.  7000000000070;  400000001;  600G00000000600. 

10.  99000000000008;  700070007000;  16016000000016. 

11.  Seven  thousand  and  seventy-seven;  eighty-five  thousand 
and  seventy-nine;  fifty-six  thousand  nine  hundred  and  fifty; 
four  hundred  and  seventy-three  thousand,  six  hundred  and 
*wenty-eight. 

12.  Fifty-six  thousand  four  hundred  and  eighteen ;  seven 
hiyidred  and  eiglity-four  thousand  and  six  ;  four  hundred 
■honsand  five  hundred  and  seven;  three  hundred  and  sixty 
thousand  and  four. 

13.  Three  hunch-ed  thousand  and  seventy-one;  nine  hun- 
dred and  one  thousand  and  seven  ;  seven  hundred  and  twenty 
111  nsand  and  nine;  one  hundred  and  eighty-two  thousand 
and  ten. 

14.  Three  millions  one  hundred  and  forty  thousand  and  six  j 
fifty  millions  and  six  hundred;  three  billions  six  hundred 
million?!  ten  thousand  and  seventy. 

15.  Fifty-one  billions  six  hundred  and  thirty-six  millions 
two  hundred  and  seven  thousand  six  hundred  and  forty  ;  sev- 
enty billions  and  one  hundred  ;  nine  hundred  and  twenty  bill- 
ions seventy  millions  seventy  thousand  and  seventy. 

Exercise  v.— rage  6. 

1.  XTX;  XXIY;  XLIX;  LXXXIV ;  XCIX. 

2.  CLXXXVI1;CCVIII;DCCLXXXI;CMLXII;  CMXCIX; 

3.  MClCI;  MCCCXC;  MDCLXXXIV;  MDCCCXV 

MDCCCLXXVIIl. 

4.  44  ;  69  ;  94  ;  71.  5.  99 ;  129  ;  177. 
0.  555;  IjJOi;  1819;  1090. 


Exercise  VI.— Page  lo. 


1.  46  horses. 

6.  9.o6. 

9.  979. 
13.  898. 
17.  9879. 
21.  87988. 
25.  768989. 


2.  98  bovs. 

6.  898. 

10.  697. 

14.  879. 

18.  8989. 

22.  8S998. 

26.  789689. 


3.  39  girls. 

7.  889. 

11.  798. 

15.  889. 

19.  9989. 

23.  79988. 

27.  988989. 


4.  978. 

8.  879. 

12.  998. 

16.  8o89. 

20.  98878. 

24.  797898, 
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Exercise  vii.~-Pageii. 

1.  79  cents. 

2.  88  trees. 

3.  968  acres. 

4.  796  dol!an 

1.               6.  089 

Hiiles. 

6.  969  yards. 

7.  878  bales. 

8.  8989  dolliurs. 

9.  97989  dollars. 

lO.  899898  peraona. 

Exercise  vm.— Page  is. 

1.  113  dollars.    2.  78  cents. 

3.  152  boyB 

1.      4.  145  girls. 

5.  146. 

6.  247. 

7.  162. 

8.  161. 

9.  217. 

10.  213. 

11.  1861. 

12.  1357. 

13.  1916. 

14.  1954. 

15.  1931. 

16.  1759. 

17.  2704. 

18.  16r>6. 

19.  1951. 

20.  1976. 

21.  1842. 

22.  2141. 

23    23878. 

24.  1S294. 

25.   16954. 

26.  14978. 

27.  15113. 

28.  16046. 

29.  21459. 

80.  31405. 

31.  20377 

32.  212,32. 

33.  22825. 

34.  29165. 

35.  256643. 

36.  226871. 

37.  160581. 

38.  338306. 

39.  2033781 

.    40.  1996r.928r. 

41.  24692. 

42.  25879. 

43.  27265. 

44.  24447. 

45.  23378. 

46.  238390. 

47.  246818. 

48.  81148. 

49.  76953. 

50.  103618. 

61.  4112L 

Exercise  IX.— Page  14. 

1.  222  dollars.             2.  1661  acres. 

8.  120  dftVP. 

.4.  1061  miles.             6.  9:^6  pounds. 

6.  7428  bi^sbcl^ 

7.  3441  acres.               8,  633 

dollars. 

9.  2104  pag.^s. 

10.  2237  dollars.          11.  1173  dollars. 

12.  B,  601  dollars  ;  C,  1066  dollars ;  2132  doUars. 

Exercise  X 

.—Page  18. 

1.  813, 

*  2.  241. 

3.  251. 

4.  402. 

6.  644. 

6.  464. 

7.  143. 

8.  305. 

9.  344. 

10.  304. 

11.  733. 

12.  630. 

13.  4443. 

14.  5022. 

15,  2223. 

16.  2001. 

17.  2530. 

18.  4422. 

19.  5512. 

20.  2731. 

21.  6j24. 

22.  6257. 

23.  1361. 

24.  4623. 

25.  423. 

26.  60224. 

27.  36275. 

28.  31216. 

29.  60S2. 

30.  43262. 

31.  36425. 

32.  35137. 

33.  66243. 

34.  ir^xn. 

35.  61161. 

36.  40663. 

37.  260205. 

38.  64153. 

39.  35422. 

40.  774J3. 

41.  161116. 

42.  741551. 

43.   21353. 

44.  44516. 

45.  57234. 

46.  364. 

47.  2.33. 

48.  228. 

49.  322. 

60.  432. 

51.  25.33. 

52.  1243. 

63.  6216. 

54.  83136. 

65.  56454. 

Exercise  XL-Page  19. 

1.  43  girls. 

2.  44  ceu 

Is.                3. 

,  16  dollars. 

4.  34  mns. 

6.  44  qiT 

■•stions.         6. 

43  dolhus. 

7.  33  doUars 

8.  2112  . 

Iciiiirs.        9. 

14442  dollfl."s. 

1(^2 
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Exercise  xn.— Page  21. 


J. 

^25. 

2. 

373. 

.R. 

202. 

4.  293. 

p. 

255. 

6. 

144. 

7. 

184. 

8.  256. 

0. 

263. 

10. 

286. 

11. 

362. 

12  309. 

la. 

108. 

It. 

365. 

15. 

266. 

16.  169. 

17. 

69. 

18. 

68. 

19. 

458. 

20.  178. 

21. 

298. 

22. 

175. 

23. 

197. 

24.  118. 

25. 

339. 

26. 

168. 

27. 

177. 

28.  497. 

29. 

479. 

30. 

293. 

31. 

1497. 

32.  2858. 

H3. 

4188.  . 

31. 

948. 

35. 

1933. 

36.  2919. 

37. 

4944. 

38. 

2857. 

39. 

5339. 

10.  1299. 

41. 

1359. 

42. 

5247. 

43. 

2279. 

U.  5263. 

45. 

3784. 

40. 

5682. 

47. 

4469. 

48.  1789. 

49. 

llSi4. 

60. 

19528. 

51. 

52888. 

52.  3549J 

63. 

49289. 

54. 

25012. 

Exercise  xrii.— Pago  22. 

1.  8  dollars.      2.  77  yards.       3.  560  dollars.     4.  1803. 
5.3251.  6.  344  cents.      7.     37  quarts.      8.  175 dollars. 

».  506  dollars.     10.  375  acres  ;  12021.  dollars. 


Exercise  xiv.— rage  22. 

1.  177. 

2.  739. 

8.  1811 

4.  691. 

5.  2262. 

6.  520. 

7.  2152 

8.  22326. 

9.  77865. 

10.  3598. 

Exercise  XV. -Page  23. 

1.  357  do!] 

his.          2.  Lost  632  dollars. 

3. 

853288. 

4.  10534. 

6.   171  dollars. 

.  6. 

956. 

7.  814  feet, 

8.  .John  28,  James  32. 

9. 

412G6. 

10.  6028. 

11.  5211  and  3553. 

Exercise 

XVI.— Page  27. 

1. 

14864. 

2.  16864. 

3.  216936 

4. 

368493. 

5 

195  boj-s. 

6.  282  cents 

.  7.  959  cows. 

8. 

1488  apples, 

9. 

2106  girls. 

10.  1890. 

'11.  3360. 

12. 

3070. 

13. 

23526. 

14.  47901. 

15.  43710. 

16. 

78112. 

17. 

53838. 

18.  70340. 

19.  72028. 

20. 

661672. 

21. 

153132. 

22,  630855. 

23.  352794. 

24. 

646857. 

25. 

53936. 

26.  54360. 

27.  432481. 

28. 

364704. 

29. 

428215. 

30.  1023024. 

31.  3417355. 

32. 

6044346. 

33. 

6283784. 

34.  2217177. 

35.  7865490. 

36. 

9162527. 

37. 

1080U916. 

38.  9091656. 

39.  10743888. 

Exercise  xvli.-Page  27. 

1.  16280  cents.  2.  1S5430  cents.  3.  2709  a^iUara. 

4.  15215  dollars.         6.  336  .sheep  ;  392  dollars. 
6.  94  pounds ;  2610  cents  ;  752  cents  ;  658  eents. 
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•   7.  8402  dollars  ;  224  dollars  ;  3626  dollars  ;  2237  dollars. 

8.  1320  paragraphs;    11880   lines;   95040   words;    475200 
letters. 

9.  296  cents  ;  414  cents  ;  710  cents  ;  118  cents. 

10.  ^i96  cents  ;  2214  cents  ;  3310  cents :  1118  cents. 


Exercise  XVIII.  -Page  29. 


1.  11950. 

4.  66738. 

7.  189945. 
10.  02550. 
13.  98560  yards. 
]  6.  459  days. 
19.  19845  dollars. 


2.  40902. 

6.  482544. 

8.  240896. 
11.  183576. 
14.  68520  feet. 
17.  3000  dollars. 
20.  4(1320  min. 


3.  118377. 

6.  340488. 

9.  134010. 
12.  13485G0. 
15.  8496  cents. 
18.  8505  dollars. 


Exercise  ?:ix.— Page  30. 


1.  472440. 

4.  662650. 

7.  6686169. 
10.  4127874. 
IB.  14821755. 
16.  81362.S85. 
19.  70132032. 
22.  26514000. 
25.  66093951. 
28.  307551216. 
31.  348U2405. 
34.  2139927997. 
37.  341614192. 
40.  903556918. 


2.  300720. 

6.  724885. 

8.  6509016. 
11.  9781440. 
14.  25581580. 
17.  29455710. 
20.  14069199. 
23.  42741832. 
26.  217702278. 
29.  276010344. 
32.  283036032. 
.35.  1627916724. 
38.  3481804952. 


8. 

6. 

9. 

12. 

15. 
18. 
21. 
24. 
27. 
30. 
33. 
36. 
89. 


Exercise  XX.— Page  si. 

1.  127405.    2.  6317608.    8.  682545G. 
5.  63366216.  6.  6749472.    7.  8214206. 
•  9.  80071992.  10.  738110274. 

Exercise  xxi.—Page  31. 

1.  445800.  2.  692900.  8.  60744600. 
5.  243000.  6.  258000.  7.  11214000. 
9.  422500.   10.  627000000.  11.  64610000. 


1.  454560  sheets. 

4.  1653  yards. 

7.  263952  apples. 
10.   193G62  yards. 
13.   1246120  dollars. 
16.  7080320  dollars. 
19.  89784  yards. 


Exercise  XXH —Page  31. 

2.  10.5.-59  yards.  3. 

6.  3U15648  pounds.  6. 

8.  915750  pages.  9. 

11.  44100  dollars.  12. 

14.  3926000  dollars.  15. 
17.  277107850dollar«  18. 
20.  7344  miles. 


236196. 

6608822. 

1194872. 

11961586. 

23120856. 

31259060. 

41316048. 

16765686. 

163588743. 

114297351. 

671374392. 

1244124564. 

4141417504. 


4.  1960452. 
8.  25996104. 


4.  11887500. 

8.  4096000. 

12.  488000000. 


6125  dollars. 
1228276  dollars. 
61275  vards. 
12180  dollars. 
262800  barrels. 
872480  hilU. 
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Exercise,  xxin -Page  32. 

1.  608  dolljirs.  2.  162764  men.  3.  530229  gal. 

4.  2773  dollars.  6.  12G52  cents.  6.  7455  doUurs  ; 

9940  dollars.  7.  The  horses  ;  2532  dollars. 

8.  A's  706800 ;  B's  1126125  letters.  9.  18750  cents. 

10.  116550  cents.       11.457047.  12.  944  days. 

13.  1441  dollars.         14.  House,  2800   dollars ;   Farm,   2975 

dollars.  15.  Loss  254  dollars. 

16.  Gain  3100  dollars  17.  17582  dollars.       18.  9000  doUars. 
19.  8110  dollars  20.  10090  dollars. 

Exercise  xxiv -Page  39. 


1.  18. 

2. 

29. 

3.  27.        4.  46. 

5.  48.         6.  192. 

7.  1:5. 

8. 

241. 

9.  291.     10.  325. 

11.  213.      12.  191. 

13.  233. 

14. 

144. 

15.  187.     16.  147. 

17.  170.      18.  196. 

19.   149. 

20. 

167. 

21.  122.     22.  141. 

23.  164.      24.  162. 

25.  139. 

26. 

112. 

27.  114.     28.  119. 

29.  138.      30.  137. 

31.  112. 

32. 

117. 

33.  118.     34.  122. 

35.  124.      36.  62. 

37.  64. 

38. 

96. 

39.  82.      40.  74. 

Exercise  xxv.— Page  39. 

1.  228. 

2. 

368. 

3.  274.           4. 

187.            6.  269. 

6.  245. 

7. 

272. 

8.  174.           9. 

138.           10.  246. 

11.  223. 

12. 

171. 

13.  182.         14. 

255.           15.  275. 

16.  128. 

17. 

156. 

18.  183.         19. 

144.           20.  206. 

21.   184. 

22. 

204. 

23.  243.         24 

152.           25.  109. 

26.  123. 

27. 

147. 

28.  129.         29. 

157.           30.  168. 

31.  163. 

'32. 

187. 

83.  156.         34. 

153.          35.  176. 

36.  139. 

37. 

108. 

88.  109.         39. 

129.           40.  144. 

41.  246. 

42. 

556. 

43.  419.         44. 

609.           45.  1223. 

46.  367. 

47. 

676. 

48.  1208.       49. 

1337.         50.  1410. 

51.  907. 

62. 

457. 

63.  947.         54. 

3669.        65.  13879. 

56.  988. 

67. 

442. 

58.  285.         59. 

7032.         60.  7484. 

Exercise  XXVI.— Page  40. 

1.  59  oranges. 

2.  173  days'  work. 

3,  918  pounds. 

4.  28  i   yai 

■ds. 

5.  96  rod*. 

6.  91  cents. 

7.  15  bushels. 

8.  123. 

9.  6062  bushels. 

10.  8  cords. 

Exercise  xxvn.— Page  41. 

1.  2177J. 

2.  1248*. 

8.  9606. 

4.  1640*. 

6.  12317^. 

6.  69049J. 

7.  42()061i 

., 

8.  572.)04|. 

9.  7770701. 

10.  729584  i»;. 

11.  1398200. 

12.  7400061. 

13.  823950. 

14.  627:5804 J. 

15.  4238753,^. 

16.  420500, 

17.  2(K)7o842. 

18.  37037048. 

19    8470853 

11. 

20.   7298426. 

21.  7480093. 

22.  27309o6i5« 

23.  8844;5-i6lJ. 

24.  926U0025. 

26.  4560387^,. 

26.  87376U08. 

ANBWEHS. 
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Exercise  xxviii.-Page  41. 

1.  4S2  barrels.  2.  12 5 G  pounds.  3.  6226  doIiarB. 

4.  Hi  dollarg.  6.  8  dollars.  6.  2423  minutes. 

8.  13<!|  pounds.  9.  125]  dollars.  10.  62f  weeks. 

11.  252.  12.  689|  acres.  13.  15745^  pounds. 
14.  548  bricks. 

Exercise  XXIX.-Page  44. 
1.  24^.  2.  8J«.  3.  18S|. 

4.  74|f,  6.  39?^  6.  588^- 

7.  o31|t.  8.  945?|.  9    554^Vj- 

10.  40,Vt-  11-  231|f^.  12.  493.' I? . 

13.  375IIJ.  14.  2259^5-  15.  6050-rVf 

16.  2831.  17.  6205 iVA-  18.  62<0^VA- 

19.  37-lG.  20.  2025^^^-  21.  4998 j%V*- 

23.  97105y,'a-  23.  4321.  •  24.  4671. 

25.  3180.  26.  3615.  27.  1142. 

28.  7277^,VrV-  29.  '>567.  30.  50444. 

Exercise  XXX.— Page  44. 

1.  43  days.  2.  38  days.  3.  1090  feet. 

4.  32  dollars.  5.  129  years.  6.  123  dollars. 

7.  46  dollars.  8.  545  bales.  9.  343-iV  miles. 

10.  2075  barrels. 

Exercise  XXXI.— Page  45. 

1.  17.^1,^.  2.  1366^.  3.  1549 j J.         4.  3071}. 

6.  246925 J}.         6.  149147i|.         7.  349l|.  8.  800^1. 

9.  1082/;r.  10.  4236»J.  11.  2570.  12.  5599 ^Vi 

Exercise  XXXII.— Page  46. 

1.  24/,.  2.  12725.  3.  12?  53.    •        4.  326,V,- 

6.  804,»„.  6.  1183§S.  7.  2^»AV  8.  SinS- 

9.  30,v/o'o-    10.  1531155.      11.  673iJ5».        12.  632,VaVc- 

Exercise  XXXin.— Page  46. 

1.  108  yards.  2.  65  hours.  3.  123  pounds. 

4.  30  pounds.  5.  42  bushels.  6.  235  dollars. 

7.  1378  quarters.  8.  237  bushels.  9.  43  bushels. 
10.  38  miles. 

Exercise  xxxrv.— Page  47. 

1.  8814.  2.  129  3.  233289.  4.  348. 

6.  186.  6.  272.  7.  10005100.         8.  19052. 

9.  194  and  86.  10.  784623. 

Exercise  XXXV.— Pago  48. 
1.  367  acres.  2.  2310  dollars.  3.  815  dollars. 

4.  15  weeks.  6.  44  dollars.  6.  56  cents. 

7.  1660  barrels.      8.  24  month=?.  9.  651  dollars. 
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10. 

1210  dollars. 

11. 

4in00a.  ft. 

12. 

217  sheep. 

!^. 

620  dollars. 

u. 

30  hoiu's. 

15. 

240  cents. 

If). 

64  cents. 

17. 

50  dollars. 

18. 

90  dollars. 

19. 

100  dollars. 

20. 

40  cents. 

21. 

12  dollar-s. 

22. 

0880  dollars. 

23. 

2.3725  days. 

24. 

705G  pounds. 

25. 

5G40  yards. 

26. 

3G5  acres. 

28. 

31250  dollars. 

29. 

964  dolliirs. 

30. 

1971  bushels. 

31. 

15  days. 

.".2. 

12  days. 

33. 

32  days. 

34. 

3GI  days. 

:\l). 

50  days. 

3G. 

90  days. 

37. 

48  days. 

;>8. 

6  dayg. 

39. 

10  days. 

40. 

119  days. 

41. 

28  men. 

42. 

84  men. 

43. 

21  men. 

44. 

108  men. 

45. 

25  men. 

4G. 

114  men. 

47. 

6G  men. 

48. 

72  men. 

49. 

150  men. 

50. 

16  beggars. 

Examination  Papers; 
I. 

—Page  61. 

2.  4^8979.     3.  944813.     4.  7706307420.     6.  1116  dollars. 

II. 
2.  29900000.     Twenty-nine  millions,  nine  hundred  thousand, 
i.  846055.  4.  2099,329;  ])CCCLXXXVilC]\rLXXI. 

.";.   10  bushels. 

3.  64366G36568. 

4.  228  dollars. 

3.  86. 


in. 


6.  680  acres ;  61  dollars. 

lY. 

6.  608  sheep. 
Y. 
4.  86.  6.  53  dollars. 

*  VL 

2.  3671  dollars.  3.  112.  4.  180  acres ;  30  dollars. 

5.  24  days. 

2.  40831  dollars.     3.  663  miles.     4.  247.     6.  6526  dollars. 

VIII. 

1.  4700  dollars.  2.  973.  3.  31  dollars. 


4.  2ol  cents. 


6.  964  miles;  1181  miles. 


Exercise  xxxvin.— Page  68. 

1     §1163.55         2.  $1804.07.         3.  I-.3220.65.         4.  91024.90. 
6.  199.05  0    S82.28.  7.  }!5232.74  8.  ft22. 


6    $82.28.  7.  }!6232.74 

Exercise  XXXIX.— Page  59. 

»94.68.  2.  968.75.  3.  »43.19. 

8f.  170.64.         6.  ^23.79.  7.  $261.07. 

H.U8.  10.  ^50.37.  11.  »1790.6S. 


4.  9592.61. 
8.  «7915  80. 
J  2.  148.45. 


ANSW2BS. 
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1.  ^391.85. 

5.  §GoG2.50. 

9.  ?33G4.20. 
13.  ^1794. 
17.  5^261.25. 


1.  S12  72. 

5.  »7.89. 
9.  »2.22. 


Exercise  XL.~Page  6o. 

2.  S1482.96.  3.  «92G.25. 

6.  S3.522.75  7.  U57.50. 

10.  S16.80.  11.  §247. 

14.  ^722.1G.  15.  »360. 
18.  H25.25. 

Exercise  XLI.— Page  62. 

2.  ^21.37.  3.  918.17. 

6.  ?G0.50ii.  7.  S10.40. 

10.  6.  11.  365  days. 


4.  «97670. 

8.  $27.75. 
12.  9169. 
16.  »3.51. 


4.  32G.34. 
8.  73  sheep. 
12.  16  pieces. 


Exercise  XLn.— Page  64. 

1.  932.20.       2.  I119G.       3.  f4.35.       4.  »27.76.       5.  §47.02. 
6.  1889.77.     7.  &14.24.     8.  §771.51     9.  U18.78.     10.  t3.31. 

Examination  Papers.—Page  65. 
I. 

2.  70  oeuts.        3.  (5.15.  4.  100.  5.  15  times  more. 

n. 

2.  9414.60  3.  $281.52.  4.  50  tons. 


m. 


2..  45  yards. 


8.  85  votes. 


4.  81191.76. 


6.  »1.10. 


6.  1760, 


1.  476  yards  ;  30  cents. 
4.  100  days. 


IV. 

2.  400  bushels. 
6.  1100:  4.S0. 


3.  1560  pairs. 


1.  2,  2,  2,  2,  3. 

4.  2,  2,  3,  3,  3. 

7.  2,  2,  2,  2,  2,  5 

10.  2.  2,  3,  23. 

12.  2,  2,  3,  3,5. 

15.  3,  3.  5,  19. 

18.  3. 


Exercise  XLin.— Page  68. 

2.  2,2,2,3,3.        ^3.  3,3.3,3. 


5.  5,  5,  7.  6.  2,  3,  3,  3,  5. 

8.  5,6,13.  9.  3,  11,  13. 

11.  2,2,2,2,2,5,5. 
13.  No  prime  factors.  14.  2,  2,  2.  2,  3,  7. 
16.  3,  5,  7,  11.  17.  2  and  5. 

19.  7  and  3.  20.  2,  2, 2, 3  and  5. 


Exercise  XLIV  — Page  68. 

1.  2.  2.  2.  3.  12. 

4.  18.  5.  30.  6.  72. 

7.  20  yards.  B.  72  bushela.  9.  §22. 

10.  75  yards.  11.  &2.  12.  1440. 

Exercise  XL  v.— Page  70. 
1.  5.  2.  4.  3.  8.  4.  14.  6.  10. 

6.  42.  7.  24.  8.  11.  9.  75.  10.  144. 

11.  8  feet.     12.  21  feet.  13.  16  feet.    14.  Squaitg.  15.  45  pear«. 
16.  8,  11,  or  '63  pupils  in  each  sectijn. 


1G8 
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1.  23. 

6.  45. 

9.  813. 

13.  184  lbs. 


1.  30. 

5.  3 GO. 

9.  2r>20. 
13.  1800. 
17.  ^2100. 
20.  84  bashela 


Exercise  XLVI.— Page  71. 

2.  37.  3.  41.  4.  56. 

6.  61.  7.  42.  8.  11. 

10.  630.  11.  Prime.  12.  21. 
14.  7  and  12. 


Exercise  XL vn.— Page  73. 


2.  00. 

C.  iiBO. 

10.  1512. 

14.  720720. 


.^.  30. 

7.  360. 
11.  1680. 
15.  60702925. 


18.  360  bushels. 

21.  120  days. 


4.  150. 

8.  770. 
12.  16S0O. 
16.  173. 
19.  240  cents. 


Examination  Papers.— Page  74. 
I. 

1-  611,  707,  and  1089  are  comp. ;   643,  757,  and  991  are 
prime.         2.  8.        3.  #3048.        4.  643.         5.  25  acres. 

II. 

2.  25.  3.  46.  4.  1680  marbles.         5.  47400  boles. 

m. 

I.  15,  16,  17,  and  18.  2.  900  acres.  8.  9  cents. 

4.  356.  5.  9672  rails. 

1.  75  cents.  2.  #1080.  3.  360o.  4.   1056->999. 

5.  1267994828100. 

V. 
1.  10296.  2.  240.  S.  257.  4.  5  and  4. 


Exercise  XLVin.— Page  80. 


1. 

V. 

2.  V. 

3. 

V. 

4.  V 

5. 

9. 
13. 
17. 

13      • 
141      • 

1  0  1  1  I  a 

6.  V. 
10.  '^'' 

18.  •^:^^'-• 

7. 
11. 
15. 

10*0 

I  I    ' 

8.  ^-r/' 

16.  '-^;f  •- 

Exercise 

XLIX.- 

-Page  80. 

1. 
6. 
9. 

8f. 

33. 
16,V 

3-3  A%- 
36S2J. 

2.  oi. 

6.  17. 
10.  13. 

3. 

7. 

11. 

6f. 
12,V 

28. 

8.  65/,. 
12.  51J.. 

13. 
17. 

14.  lOOJS. 
18.  5^2M. 

15. 

516jt. 

16.  676a. 

ANSWERS.  169 

Exercise  L.— Page  81. 

1.  |.  2.  §.          3.  ?.          4.  |.          5.  i.          6.  f. 

7.  f.  8.  ^^.        9.  i.  10.  li.  11.  H-  12.  |. 

13.  H.  14.  i.  15.  iS|.  16.  II?.  17.  O.  18.  t. 

19.  xV  20.  ^*,.  21.  i^  22.  §.  23.  iJ.  24.  |J>?. 

Exercise  Ll.— Page  83. 

1.  I?.          2.  tV.          3.  3^.        4.  IH.        5.  j\.  6.  ,*,. 

7.  H.          8.  |.            9.  ,"0.         1^.  iS-        11-  i-  12.  s'j. 

13.  il.        U    3.          15.  211.       16.  4J.        17.  IJ.  18.  1|. 

Exercise  Ln.— Page  83. 

1.  i.  vs.  |.  3.  A.  4.  ,V 

6.  J.  /.  12^  acres.        8.  »8760. 

Eiiercise  Lin.— Page  84. 

1.  iMj.  2.  n.  ?s-  3.  f?,jf- 

4.  iV,,  iVi,  tV..        5.  ,V*.  iV».  iV,.       6.  IS,  n.  IS- 

7.  Hn%  iU.  il8.  Ut'  8.  ills,  iSli.  Hii.  int 

9ia  1  n     H7  i     1710     2R«Q 
•    t»iO>   9  J  ill  f^il^t   3e<0* 

Exercise  LIV.— Page  85. 
1-.  IM^iS-  2.  I,  M.  3.  |Mg,i|. 

7.  i8,^M3.  8.  IMMg.  9.  IS.  18.  IS- 

10.  f  8.  A.  1%'  11.  V.  V.  t-  12.  h  V.  V, 

13.  \h  -f  I.  tV.  14.  H  J,  tVs.  tVV.  I'A. 

15.  rr.  H.  A.  Vr«.  16.  /o^s.  IgS.  tVs.  !i2. 

17.  |?S.  S9I,  i?S,  1?|.  18.  ^gg,  VsV.  nS.  118- 

Exercise  LV.— Page  85. 
1.  f.  2.  If.  3.  if.  4.  H. 

5.  15.  6.  H.  7.  5*,.  8.  ,V 

9.  i|.  10.  i8;  H.         11.  iS;  s*,.         12.  J;  iV. 

13.  ^"o;  ji.     14.   U-,  U'  16.   3;  «. 

IG.  ,^,iVi*T.H    |.  17.  i,  iS,§  1,1. 

Exercise  LVI.  -Page  87. 

1.  lA.  2.  1}5.  3.  Jtf.  4.  V,. 

6.  1|§.  6.  Ul.  7.  2|.  8.  2tV. 
9.  2,",.              10.  l,Vo.            11.  3,Vb.           12.  If. 

Exercise.  Lvn .— Page  87. 

1.  lOi^  2.  10-;V.  3.  10|J. 

6.  4.{,o«.  6.  46,^,.  7.  22,Vo. 

9.  12|.  10.  2ii5.  ii.  12J  U    .^, 
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Exercise  LVin.— Page  68. 


7.  »V  8.  I8&-         9-  iVt.     10.  ^V.         11.  T<j.         12.  ,v 

Exercise  LIX.— Page  89. 

I.  in.  2.  l,v,.  8.  3^.  4.  2n. 
5.  lA.  6.  IJ.  7.  2H.  B.  2*^ 
0.  4^                     10.  IVi-                11.  24^1.                12.  10^ 

Exercise  LX.— Page  so. 

1.  18^.  2.  lGi»,  gallons.  3.  J  J. 

4.  20]  I  yaids.  6.  ?3|,-  6.  10]  j",  acrok 

7.  14^g  reams.  8.  34^ «  pounds.  9.  3Bj'j  miles. 

10.  $38,',.  11.  mil.  12.  II.IS.jWo. 

Exercise  LXL— Page  90. 

1.  »383i»,.  2.  $1|J.  3.  40-1%  pounds. 

4.  |10i^»5.                              5.  lOCH  gallons.  6.  8U- 
7.  145iJ  yards;  $403jJ.      8.  44/,  pounds.  9.  t3. 

ID.  lOii  gallons.  11.  ^1775%.     ,        12.  774,^,  acres. 

Exercise  LXIl.-Page  92. 

1.  7^.  2.  C|.  3.  2^.  4.  9|. 

5.  37J.  6.  7U.  7.  26.|.  8.  lo,'.. 
9.  4J|.               10.  J?30.               11.  $13.14.           12.  ^201. 

13.  $1.77.  14.  C8.75. 

Exercise  LXiii.— Page  os. 

1.  15.             2.  40.            3.  35 J.            4.  54^.  5.  if.      , 

6.  ,»,.             7.  |.             8.  /j.             9.  1.  10.  i'i. 
11./,.          12.11.          13.  %V,.  14.  $|.  .15.  J,r281i; 
B,  $225  ;  C,  $303|  ;  $810. 

Exercise  LXlv.--Pago  94. 

1.  17,%.         2.  40^.  3.  290.  4.  1320.        5.  8789. 

6.  61^.  8.  42|  cents.  9.  iOacres.lO.  $351/,.  11.  $G7§. 

12.  $1667^.    13.  fe227UJ. 

Exercise  LXV.— Page  96. 

1.  tV-  2.  i.  3.  A.  4.  t},.  5.  U- 

6.  |.  7.  |.  8.  8j'„.  9.  23^i.       10.  .iiacioa. 

II.  2^cords.l2.  3 1  miles.  13.  dSg. 

Exercise  LXVi.— Page  97. 

1.  14.         2.  21.         3.  34?.         4.  11?.         5.  3.  G    ^^ 

7.  IH-       8.  ||.         9.  10|.       10.   /A*,.    11.  lis.     12.  17,\,. 


ANSWERS.  171 

Exercise  Lxvir -Tnge 97. 

8.  24  bushels.  3.  14  tons.  4,  27  bnshels 

5.  2j§  weeks.  G.  11  persons.  7.  ^jj. 

8.  2j  weeks.  9.  lU  bushelg.  10.  iyOf  days. 
11.  »67i.                         12.  lOif. 

Exercise  LXYllI.— Page  99. 

1.  16.  2    f.  a.  jV.  4.  ,«,.  5.  IJ 

6.  4}.  7.  2.  8.  1*.  9.  2.  10.  2^. 
11.  7i.  12.  3t.  13.  ISj.  14.  l,Vi.  15.  A- 
16.  2|.  17.  38r«-r.  18    16.  19.  Ijl.  20.;^; 

Exercise  LXJX.-Page  loo. 

1.  |.  2.  8>^  3.  1.  4.  22,1, 

5.  3,Vo.  6.  H|J.  7.  4.  8.  1. 

9.  Vc  10.  1|.  11    -j*j.  12.  15. 
13.  4^ J.  14.  1.  15.  5V0.  16.  3,Vr. 

Examination  Papers.-  Page  101. 
11. 

3.  A-  4.  ]J;  J  J.  6.  24dAjs. 

ill. 
2.  i.  3.  18  bags.  4.  ?21900.  u.  §15.85. 

IV. 
2.  f  of ,%,  J,  f .  ,%,  i|.  ;-;.  $',r,<).  4.  Too  large  by  ij. 

5.  $33075. 

v. 

2.  ^359.45.  3.  fCGO.eO.  4.  §.  6.  9  acres 

VI. 
2.  2.  3.  S]8i0.  4.  49  acres.  6.  §5187.50, 

Exercise  LXX.— F^ge  106. 


1. 

T^n. 

2. 

iVo. 

3. 

Toa- 

4. 

m  « 

6. 

iWa- 

6. 

l^'oV«. 

7. 

lUU' 

8. 

^oVW- 

9. 

iV.'oV 

10. 

™v^ 

31. 

1  oVo3iio« 

l-i. 

l!«?f0O 

13. 

T  0  I)  H  0  0  ■ 

14. 

i^fi'oVoW 

15. 

T  00 0  0  OB* 

10. 

•b. 

17. 

•71. 

18. 

•27. 

19. 

•U7. 

2i'. 

.i3C. 

21. 

207.       . 

22. 

416. 

23. 

16  126. 

24. 

12630, 

25, 

•18406. 

26. 

3-00007. 

27. 

16  00163. 

Exercise  LXXI.— Page  106.  - 

1.  Nine-tenths.  2.  Twenty-gevfn  hnntlreoihc.  3.  Tb-es 
UTindred  and  sixty-eight  thoti^andibs  4.  Sixlj-fonr  thon- 
gandth.s.  6.  Four,  and  thirty  one  uyntJicdllifi.  6. -Sevcii,  and 
two  Imndred  and  eixt<^en  thoriP^r(M<-..  T.  Tlirp^i^^aiid  {hiex: 
hundred  End  fourteen  thousand!*  '>d  eiglit  thoa- 
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sand  one  hundred  and  Bixty-scvcn  teu-thonsaudths.  9.  Twenty, 
one,  and  three  thouBand  six  handred  and  one  ten-thonsandths. 
10.  Seventeen,  and  sixty-fonr  ten-thousandths.  11.  Ei;:hteen, 
and  eighty -one  hundred  thousandths.  12.  Twenty,  and  one 
thousand  four  hundred  and  rifty.eight  hundred  thousandths. 
13.  -8;  207;  "009.  14.  807094;  3017-0709;  3001008. 
15.     60004  ;  80  0000609  ;  101  01001. 

Exercise  LXXU.— Page  107. 


1. 

65046. 

2.  000-7354. 

8.  4475-105045 

4. 

24397464. 

6.  101-209. 

6.  10-876 

7. 

1141377. 

8.  959-0483. 

9.  40  52753. 

10. 

lol56-66886. 

11.  200-1211. 

12.  25-749445. 

13. 

227-5024. 

14.  122-625  yda. 

15.  58  4905  acres. 

Exercise  LXXiu.- 

-Page  103. 

1. 

16--I524. 

2.  2-3806. 

8.  -43876. 

4. 

•232'.)6. 

6.  1-8316. 

6    -00521. 

7. 

3-9249. 

8.  1-405. 

9.  168-093. 

10. 

•01. 

11.  -6322. 

12.  83416. 

13. 

2  6527. 

14.  15.799. 

15.   173  03863. 

16. 

•2318  inches. 

17.  3G-i!02  grains.        18.  -099. 

19. 

•146. 

20.  13-75  yards 

Exercise  LXXiv.- 

-Page  109. 

1 

15-544. 

2.  240-37086. 

3.  •OL'73238 

4, 

5-4008. 

5.  2474-U. 

6.  -26928. 

7. 

90142. 

8.  -000072. 

9.  -310104. 

10. 

803-2104. 

11.  -040527. 

12.  1-010009. 

13. 

334141-402  sq, 

in. 14.  9  75  pounds. 

15.  334-00692  ponnda 

16. 

117-04936022 

mi.  17.  728  9271. 

18.  312-275  puuiid.s. 

Exercise  LXXV.-Page  ill. 

1.  3-07.      2.  50  015625.    3.  800.      4.  -006446875. 
5.  1240.      6.  -00075.      7.  -00016126.  8.  •508. 
9.  20200.    10.  22000.     11.  '082.     12.  83. 

Exercise  LXXVi.-Page  112. 

1.  -1875.  2.  '75.  3.  -625.  4.  -225. 

5.  -15625.  6.  -025.  7.  '0375.  8.  -875. 

9.-0687'.  10.  -078125.  11.  -056.  12.  6  6. 

13.  24  08.  14.  3-525.  15.  46.3125. 

Exercise  LXXVII.-Page  114. 

1.  jf.         2.  j-v;  3.  I?.  4.  III.  5.  3  J,. 


Exercise  LXXYIIl.-Page  114. 


6.  llh 
12.  2i|. 


1.  62-920413>349443e624L 
3.  9  928  :  2-297. 


2.  -24;  -03271165. 
4.  8-6 :  1-U5. 


ANSWERS.  178 

Examination  Paper??. -Pa^r^^  lu. 
L 
8-  U;  iiVb  ;  -OOOOU.  3,  -OITSSQ;    0005. 

4.  -120508;  -13.  6.  -714285;  Uih- 

n. 

1.  -375  ;  -000000376 ;  866-316375  ;  160000.       2.  -01825. 
4-  loVo;  i'*;   .iw-  o.  8;   6400. 

m. 

1.  -9525.  2.  24-976024;  500-6.  3.   ^|,  ;   15|;  1* 

4.  1|X2|.  5.  ,V. 

lY. 

1.  1-1214727.       2.  -54321.       3.  «3000,  |6900. 
4.  2620.;  3^.        6.  9j|. 

V. 

1.  §.         2.  -00001;  -0*0009999.       5.  1.60646875. 

Exercise  LXXIX.— Page  118. 

1.  92d.  2.  1104  far.                      3.  £29  153.  5d. 

4.  £309  5s.  5.  2406d.                          6.  560d. 

7.  £4  Is.  S^d.  8.  £29  I6s.  lid.              9.  18B839  far. 

10.  8209  far.  11.  £328  16s.  4d.  12.  9G028  far. 

Exercise  LXXX.— Page  119. 

I.  1044736  dr.  2.  1390  dr.     3.  13  cwt.  2  qr.  21h.  13  oz. 

4.  954  t.  16  cwt.  1  qr.      5.  4933  oz.     6.  25  t.  16  cwt.  1  qr.  24  lb. 

Exercise  LXXXI.— Page  120. 

1.  16  oz.  2.  24  lb.  10  oz.  3  dr.  1  scr.         3.  32  lb.  5  dwt. 

4.  5460gr.      5.  1584  gr.  6.  121b.  9oz.  5  dwt.4gr. 

Exercise  LXXXII.— Page  121. 

1.  71478  in.  2.  1  mi.  1  fur.  26  per.  2  ft. 

3.  1  mi.  3  fur.  18  per.  3  yd.  2  ft.  4.  36  ft. 

5.  462  ft.  6.  232fath.  4  ft. 

Exercise  Lxxxni.— Page  122. 

1.  12  a.  1  r.  37  rd.    2.  117900  in.       3.  4  cu.  ft.  1557 in. 
4  60  0.  9  ft.       5.  75500904  en.  in.   6.  135424  cu.  in. 

Exercise  LXXXiv.— rage  124. 

1.662400  860.  2.  120bn.  2qt.  8.  2691  gi. 

4.  2311  pt.  6.  83  gal.  3  qt.  1  pt.  1  gi^,         6.  65G  pk. 
7.  61  bu.  25  lb.  8.  1  wk.  2  da.  2  hr.  14  min.  53  sec. 

9.  74  bu.  34  1b.         10.  6739740  sec.  11.  12  o.  40ft. 
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Exercise  LXXXV.— Page  125. 

I.  174  lb.  3  oz.  2.  74  cwt.  21  lb.  3  oB. 

8.  88  rd.  5  yds.  1  ft.  6  in.  4.  £34  14s.  8d. 

5.  43  bu.  1  pk.  1  pt.  6.  95  rd.  5  yd.  2  ft.  3  in 

7.  6  wk.  3  da.  6  h.  60  min.  33  eeo.     8.  22  rd.  2  yd.  8  in. 

Exercise  LXXXVI.— Page  126. 
1.  7  lb.  8  oz.  6  dr.  1  scr.  19  gr.  2.  19  mi.  1  rd. 
3.  59  a.  2  r.  27  rd.  4.  5  fur.  31  rd.  5  yd.  2  in. 

5.  £-27  17s.  4d.  6.  38  per.  18  vd.  2  ft.  36  in. 
7.  142  bu.  2  pk.  5  qt.                    8.  79  lb.  3  oz.'s  dwt.  4  gr. 

9.  31  gal  2  qt.  1  pt.  10.  22  sq.rd.  12  yd.  4  ft.  128  in. 

II.  1  cwt,  3  qr.  10  lb. 

Exercise  Lxxxvn.— Page  127. 

1.  90  cwt.  3  qr.  7  lb.  13  oz.  2.  60  lb.  2  oz.  7  dwt.  3  gr. 
3.  75  da.  23  b.  34  min.  40  sec.   4.  £600  9s.  Cf  d. 

6.  4985  cwt.  1  qr.  6.  1  lb.  1  oz  12  dwt. 

7.  150  a.  2  r.  35  sq.  rd.  8.  23332  gal.  2  qt. 
9.  88  mi.  3  fur.  2  rd.  3  yd.  10.  6  oz.  19  dwt. 

11.  £280  5s.  9id. 

12.  GG2  mi.  4  fur.  28  rd.  3  yd.  2  ft.  2  in.    13.  2739  bu.  1  pk.  5  qt. 

Exercise  Lxxxvm.— Page  128. 

1.  £15  9s.  7d.  2.  12  lb.  9  oz.  IS  dwt.  18  gr, 

3.  16  t.  2  cwt.  1  qr.  13  lb.  4.  1  gi. 

6.  2  cu.  yd.  C  ft.  960  in.  6.  8. 

7.  lOA.  8.  nuu- 

9.  51^.  10.  2  bu.  .Hpk.  3f  qt. 

11.  25  dimijohns.  12.  5  weeks. 

Exercise  LX XXIX  .—Page  129. 

1.  3  pk.  1  qt.  1  i  pt.  2.  5  fur.  13  rd.  1  yd.  2  ft.  6  in. 

3.  4  yd.  2  ft  5|  in.  4.  2  fur.  ]6  rd. 

6    17  cwt.  2  qr.  6.  2  r.  8  rd.  26  yd.  8  ft. 

7.  £1  128.  Wild. ;  £5  28.  8j|d.  8.  4  da.  23  h.  28  min. 

9.  1  lb.  7  oz. 

Exercise  XC— Page  129. 

5-  aV'  "•   Tn*s?-  7.  T?a5B'  "•  soVs' 

9  iVM'     !"•  n\'  11.  V-  12.  n- 

Exercise  XCI.— Page  130. 

1.  3  r.  31  rd.      2.  9  oz.  15  dwt.  18  gr.      3.  lOJd. 

4.  47  min.  6  sec.   6.  lib.  55  min.  40  J  sco.    6.  88.  9d. 

7.  7  fur.  29  per.    8  15  cwt.  2  qr.  Gib.  4  oz.    9.  128.  6£d. 

10.  38.  6id.       11.  2  da.  12  li.  55  min.  21  sec.  12.  Jd. 


ANSYTERS. 
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I.  £-625. 

5.  -3125  pk.       6.  £9-26875. 
I.  -625  fath.    10.  -71. 


Exercise  XCn.— Page  130. 
2.  -2821.  3.  -78125  02. 


7.  17-895  cv^t. 
11.  129-78  hr. 


4.  -775  mi. 

8.  7-875  ba. 

12.  -001625  t. 


Exercise  xcni.— Page  131. 

8192.  2,  $148.60.    3.  $436.80.    4.  $388. 

$2607.50.  6.  $615.      7.  $496.12^.    8.  $808. 

$381.75.  10.  $35  55.  11.  $101  85.    12.  $124.20. 

$2388.50.  14.  $44.04.  16.  $32763.12J. 


Exercise  XClV.-Page  132. 


12  H  lb. 

IJf  in. 
lljjd. 

$7152  31|H- 
$2.10. 
4106§  yd. 
$1736.23^. 
$8400. 
64  cents. 


3.  $65.10^»,. 

7.  £34  12s.  4d. 
10.  8^  oz. 
13.  $173-74/,. 
17.  98  yd. 
21.  $1108.80. 
24.  $880. 
28.  $3000. 


4.  3jfH. 

8.  58.  2d. 
11.  $567,525. 
14.  7  hr.  11  min.  8 
18.  30?  yd. 
22.  38.  IjV^d. 
26.  ,%  ct.;  15.76. 
SO.  6  cents. 


Exercise  xcv.-P&ge  135. 


1.  34-25. 
5.  44. 


2.  32.22. 
6.  43«.U9. 


3.  493.33. 


Exercise  XCVI.— Page  136. 
1.  72.  2.  $15.  3.  23  .sheep. 

6    14  iQcu.  6.  45.  7.  40%. 

9.  60%;  36i*,y«.  10.  1100.       11.  $1200. 

-Exercise  XCYIL— Page  137. 

2.  $11.20.  3.  $15.20. 

6.  $110.40.  7.  $106.25. 

10.  $7000.  11.  $70000. 


1.  $18. 
5.  $100. 
9.  $2,500. 
13.  $5276. 


1.  $14.40. 
5.  $247. 
9.  $788.76. 

1.  $48. 

4.  $568.05. 

8.  5^50:}. 36. 
11.  $198.66. 
14.  $192-225. 
17.  $934.92. 
20.  $1306-849. 


Exercise  XCYIII.— Page  138. 
2.  $15.80.  8.  ^10. 

6.  $112.  7.  $2,500. 

10.  $1.75.  11.  3|  per  cent 

Exercise  XCIX.— Page  139 

2.  $38.;50. 

5.  $451.50. 

9.  ?.So. 
12.  $311.64. 
15.  $882. 
18.  $14-958... 
21.  8  per  cent. 


4.  64.40. 


4.  $10.50. 
8.  75%. 


4.  $11.25. 

8.  «n5.20. 
12.  $9600. 


4.  $30. 
8.  7500  bu. 


3.  5J236-412. 

7.  $236.04. 
10.  $842.19|. 
13.  11154.78. 
15.  $2076  36. 
19.  $287.67... 
22.  7 1  per  cent. 
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23.  6  per  cent.       24.  $3500,                26.  $32500. 
26.  $9000.              27.  3  yr.                   28.  8  yr. 
29.  Oct.  4,  1877.    30.  14?  yr. 

Exercise  0.— Page  143. 

1.  $1168.70. 
5.  $210t). 
9.  $1.25. 

2.  $457.50.          3.  $900.          4.  The  latter. 
6.  Gain  $50.        7.  $155.82.     8.  $242.32. 
10.  $3.60.            11.  110.35... 

Exercise  CI.— Page  146. 

1.  17. 

6.  36. 

9.  64. 
13.  625. 
17.  6325. 
2*1.  -32. 
25.  8-4261... 

2.  19.                      3.  24.             4.'25. 

6.  75.                     7.  95.             8.  49. 
10.  37.                    11.  47.           12.  66. 
14.  512.                  15.  343.         16.  2401. 
18.  6008.                19.  -47.          20.  -27. 
22.  -8449...            23.  -946....  24.  -9486... 
26.2  5298...         27.3-794....        , 

Exercise  en.— Page  147. 

1.  96  sq.  ft. 
4.  18§  sq.  yd. 

2.  91  sq.  ft.                        8.  626  sq.  fi 
6.  3olJ  sq.  vd.                  6.  470  sq.  f 

1.  84  yd. 

5.  HS. 

Exercise  cm.— Page  148. 

2.  26§  yd.              3.  64  yd.              4.  138g  yc 
6.  ^57.60.              7.  $29.16|.           8.  2^  ft. 

Exercise  CIV.— Page  148. 
1.  126  yd.     2.  678  sq.  ft.    3.  115J  yd.     4.  57}  yd.     6.  $6.80. 

Exercise  CV.— Page  149. 

1.  240  cu.  ft.  2.  95  cu.  ft.  3.  187}  cu.  ft. 

4.  45i  cu.  ft.  5.  leOOO:  .  6.  S14.51I?. 

Miscellaneous  Problems.— Page  i6o. 

2.  16  days.  3.  5  days.  4.  9  months. 

5.  5  days.  7.  G|  hours.  8.  8  days. 

9.  3^\  days.  10.  IB^  days.  11.  14|  days. 

12.  13f  days.  14.  5jH  days.  15.  15  days. 

16.  24da\-8.  17    8^\  hours.  19.  3fJ  days. 

20.  ]Bj  J  days.  22.  Man  27^»5  da. ;  boy  120  da. 

23.  Man  90  d  • ;  boy  180  da.        24.  Man  28  da. ;  woman  40  da. 
25.  Woman  30  da. ;  boy  40  da.    27.  24 if  min. 

28.  24  hours.  29.  23^',  miu.  30.  17 f  min. 

32.  180  mm.  33.  72*nun.  35.  ^23030. 

36.  35  ft.  37.  $1582.  88.  $2843.76. 

A'\  <^5000.  42.  8  days.  43.  $1827. 

44.  36  days.  45.  $94.50.  47.  $32. 

48.  $192.  49.  300  men.  60.  12  o«. 

51.  $18.  62    $10.31i.  63.  §360. 

56.  25  per  eent.  66.  20  per  cent.  57.  33^  per  cent. 


ANSWERS 

i. 
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69.  ?1.50.        60. 

«7225. 

61.  9135.70. 

68.  845.80.        64. 

»1.45. 

66.  576,684. 

67.  »125;  :?225;  S150. 

68. 

$150;  $200;  «250. 

70.  112  a. ;  98  a. 

71. 

1520  bu.  ;  2280  bu. 

73.  eOO;  »144;  «96. 

74. 

$3900;  94800;  $3300 

75.  S14.40;  i9.60. 

76. 

§6.30  ;  95.25  ;  $4.20. 

78.  ^21.60;  ?23  04  ;  525 

.92. 

79. 

«525;  9500;  9480. 

80.  81440;  523S5.   82. 

«r24.16.. 

. . 

83.  91215.60.... 

81.  $G.8992.       85. 

466.56. 

^.  9161.02.... 

87.  ?562.76.i. 

EXAMINATION    PAPEES. 


JULY  EXAMINATIONS,  1877. 


Al)i\i 'liSSION    TO    HIGH    SCHOOLS. 

TIME — TWO    HOOB8. 

ExaTniii£r,—J.  A.  McLellan,  LL.D. 

1.  What  is  the  least  numbor  that  must  be  added  to  five 
millioris  to  make  the  sum  exactly  divisible  by  seven  thonsand 
and  iniiotcen? 


20      /48j+7§  — ICJ       fi^ 


£14  i2s.  11  J.  ^  £10  IDs.  lOti. 

3.  Siiaphfy  -loj-sr"  ^  "lOiTol^."' 

4.  A  man  bought  a  quantity  of  hay  at  S15  for  20  cwtfl.  He 
sold  it  at  85  cents  per  cwt.,  gaining  §22.25.  How  many  cwt. 
did  he  buy  ? 

5.  3i  yards  of  cloth  cost  $12.50;  what  will  23/,  yards  cost? 

6.  A  person  having  an  annual  income  of  ^1400,  spends  a 
sura  equal  to  §-025.50  more  than  he  eavee.  Find  his  daily 
expenditure  (year  =  365  days). 

7.  A  lady  had  in  her  purse  just  money  enough  to  buy  a 
cttrtain  quantity  of  silk ;  but  she  spent  -^^  of  the  money  in 
tlaunel,  |  of  the  remainder  hi  calico,  an-l  had  then  only  enougli 
money  left  to  buy  10.J  yards  of  silk.  How  many  yards  of  silk 
could  she  have  bought  at  ilrst  ? 

8.  A  room  15  feet  wide  and  18  feet  long  is  covered  with  mat- 
ting at  a  cost  of  ^25 ;  what  would  be  the  expense  of  covering, 
with  the  same  quality  of  matting,  a  room  a  yard  longer  and 
a  yard  wider  ? 

0.  The   average  of   foui    quantities   is   18jV,  ;   the  tirst   is 

26.207,  the  sseoud  3.£;i)2,  and  the  third  is  38.06.    Find  tho 

fourth. 

10.  A  baiikrupt  owes  to  A  $1039.64,  and  to  B  8612.80  ;  if  A 
rooeives  $3o7.44^,  what  will  B  receive  ? 

Note.— 10  markiS  to  eiioh  quefcuon. 


EXAMINATION    PAPERS. 

DECEMBEli  EXAMINATION,  1877. 
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ADMISSION   TO  HIGH  SCHOOLS. 


TIME   -TWO    HOOHS. 


Examiner. — John  J.  Tilley. 


1.  How  often  is  6  yds.  2  ft.  containod  in  25  fi£'*longs  ? 

2.  If  I  buy  3  bushels,  paying  5  cents  for  «very  B 
quarts,  and  sell  at  a  profit  of  10  cents  per  gallon,  find 
the  selling  price  of  the  whole. 


3.  Simplify 


2^-f|ofl2-|    11    lSi|+5v>,-g2l§ 


Six-Ol+V'o 


3|    1 


i+4) 


12         4.  Reduce  2  hrs.  20  min.  to  the  decimal  of  3  J  weeks. 


6.  A  sum  of  money  was  divided  among  A,  B,  lud  C. 
A  received  |  of  the  snm  ;  B,  $20  less  than  |  of  what 
was  left ;  and  the  remainder,  which  was  f  of  A's  share, 
was  given  to  C.    Find  the  sum  divided. 

6.  Trees  are  planted  12  feet  apart  around  the  s'-^es  ol 
a  rectangular  field  40  rods  long,  containing  two  acres. 
Find  the  number  of  trees. 

7.  I  buy  a  farm  containing  80  acres,  and  sell  J  of  it 
for  I  of  the  cost  of  tlie  farm ;  I  then  sell  the  remainder 
at  360  per  acre,  and  neither  gain  nor  loose  by  the  whole 

!  transaction.     Find  the  cost  of  the  farm. 


8.  Find  the  amount  of  the  following  bill  of  goods  .  — 
18|  cords  of  wood,  at  S3. 50  per  cord. 
16  yards  of  cloth,  at  81. 12^  per  yard. 
12  bus.  25  lbs.  of  wheat,  at  81  20  per  bus. 
1,400  feet  of  lumber,  at  $12.50  per  thous»'"4. 
65  tons  12  cwt.  of  coal,  at  ^0.30  per  owt. 
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Values. 


12 
12 

12 

12 
12 

12 

16 
12 


ADMISSION    TO    HIGH    SCHOOLS. 

'flMIS     -TWO    UOUllS. 

Examiner, — John  J.  Tilley. 

1.  Deflno  prime  number,  multiple  of  a  number,  high, 
est  common  factor  of  two  or  more  numbers.  Find  the 
prime  factors  of  1260. 

2.  The  quotient  is  equal  to  six  times  the  divisor;  the 
divisor  is  equal  to  six  times  the  remainder,  and  the 
three  together,  plus  45,  amount  to  5G1.  Find  the 
dividend. 

3.  I  Bell  12J  tons  of  coal  for  $80,  which  is  one- 
seventh  more  than  the  cost.    Find  the  gain  per  cwt. 

4.  .OOlx.oOl-j-.OOOl. 

6.  A  cistern  is  two-thirds  full;  one  pipe  runs  out  and 
two  run  in.  The  first  pipe  can  empty  it  in  eight  hours, 
the  second  can  fill  it  in  twelve  hours  and  tlw  third  can 
fill  it  in  sixteen  hours.  There  is  also  a  leak  half  a« 
large  as  the  second  pipe,  in  how  many  hours  will  the 
cistern  be  half  full  ? 

6.  Ten  men  can  do  a  piece  of  work  in  twelve  days. 
After  they  have  worked  fonr  days,  three  boys  join  thrm 
in  the  work,  by  which  means  the  whole  is  done  in  ten 
days.  What  part  of  the  work  is  done  by  one  boy  in 
one  day  ? 

7.  I  buy  a  number  of  boxes  of  oranges  for  $00'),  of 
which  twelve  boxes  are  unsaleable.  I  sell  tAO-thirds  of 
the  remainder  for  $400,  and  gain  on  them  §40,  How 
many  boxes  did  I  buy  ? 

8.  Find  the  total  cost  of  the  following: — Cutting  u 
pile  of  wood  80  ft.  long,  G  ft.  high,  and  4  ft,  wide,  at 
60c.  p3r  cord. — Digging  a  cellar  44  ft.  long.  30  ft.  wide, 
and  8  ft.  deep,  at  18o.  per  cubic  yard. — Plastering  a 
room  24  ft.  long,  16  ft.  wide  and  10  ft  high,  at  15c.  per 
Isquare  yd. — Sawing  68C0  shingles  at  40o  per  1000. 
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PEOVINCIAL  MODEL  SCHOOL. 

SKC'ONl^    DIVISION. 

1.  Among  how  many  peraous  can  you  divide  £962  5a.  O^d., 
giving  each  of  them  £137  9s.  3Jd. 

2.  Divide  86640  among  A,  B,  and  C,  so  that  A  may  have 
one-quartor  of  it,  and  B,  four  times  as  much  as  C. 

3.  If  6  men  do  as  much  work  as  8  boys  in  a  day,  how  many 
^ays  will  it  take  32  boys  to  finish  a  piece  of  work  of  which  16 

men  did  one-fourth  in  16  days  ? 

4.  If  the  dividend  be  6060034,  the  quotient  660003,  and  the 
remainder  1,  what  is  the  divisor  ? 

6.  Divide  478673  by  105  by  using  ita  component  factors,  and 
explain  how  the  true  remainder  is  obtained. 

6.  The  price  of  2  lurkcJys  and  9  chickens  is  814.40,  and  the 
^price  of  6  turkeys  and  3  chickens  is  §20.40.     Find  the  price  of 
a  turkey  and  of  a  chicken. 

J..  Reduce  to  a  decimal,  correct  to  6  places,  1  -»-  r  +  ,--^  + 
11  ■*       *^    - 

.  xTiTa  "^  1x2x3x4  "*"  ^^°- 

8.  Find  the  value  of  2^* :  of  13  acres.  ♦ 

3J  +  41 

9.  A  drover  invested  $30,450  in  the  pnrchase  of  horses  at  a 
certain  average  price.  He  sold  a  part  of  thRtr-  for  i&12,000,  at 
8400  each,  and  lost  &35  per  head.  At  what  p.  iOe  must  ho  sell 
the  remainder  so  as  to  gain  §750  on  the  whole  ? 

10.  If  14  men  can  do  a  piece  of  work  in  14  days,  working  10 
hours  per  day,  how  long  ought  the  work  to  occupy  12  men 
working  7  hours  a  day  ? 

11.  Two  watches  are  set  to>2;ether ;  one  loses  7  sec.  and  the 
other  gains  8  sec.  a  day.  When  will  one  be  a  quarter  of  an 
hour  before  the  other  t 


182  EXAMINATION    PAPERS. 

CITY    OF    TOKONTO. 

COMBINBD    KXAMINATION. 

1.  Divide  540  tons,  10  cwt.,  3  qrs.,  15  Iba.,  by  375. 

2.  How  many  seconds  are  there  from  9  o'clock  a.m.,  on  13th 
January,  1876,  to  16  minutes  past  10  o'clock  p.m.,  on  27tb 
June,  1877  ? 

3.  Beduce  35.  6d.  to  the  decimal  of  £7  10«. 

2 


4. 

Simplify          ^"'■-               1 

6. 

lleduce  1  ton,  to  lbs.,  oz.,  &o.,  Apotheoarieg*  weight. 

i+i  +  i 

6. 

Simplify            111 

H^  ^i'^H 

7.  If  6  men  will  dig  a  trench  30  yds.  long  and  8  yds.  broad 
Tin  six  days  of   16  hours  each,  in  how  many  days  of  J.2  hours 

each  will  8  men  dig  a  trench  40  yds.  long  and  16  yds.  broad  f 

8.  Divide  the  difference  of  100  and  yj^  by  their  sum;  and  also 
their  sam  by  their  difference,  and  find  the  sum  of  the  quotients. 

9.  What  is  the  interest  on  5757.60  for   four  years  and  four 
months,  at  6  J  per  cent  ? 

10.  Find  the  difference  in  the  expense  of  carpeting  a  room 
24  ft.  9  in.  lung  and  15  ft.  6  in.  broad,  with  carpet  f  of  a  yard 

/^viJe,  at  H.50  per  yard,  and  with  carpet  |  of  a  yard  wide,  at 
TO  cents  per  yard. 

11.  A  man  sells  a  house  for  $437.50,  and  loses  12 J  per  cent, 
on  the  oiiginal  cost.    What  was  tho  original  cost  ? 

12.  How  ma!iy  flag  stones,  each  2-88  ft.  wide  and  8o0  ft. 
^ng,  are  required  to  pave  a  walk  round  a  grass  plot  137bl  ft, 

long  and  125*79  ft.  wide,  the  walk  being  415  yds.  wide  r 


EXAMINATION     PAPEBS.  188 

•  OUNTY    OF    WATERLOO. 

COMPETITIVE   EXiiMINATION. 

Promotion  from  5th  to  6th  Form. 

1.  Divide  480  into  two  parts,  one  of  which  shall  be  three- 
fifths  of  the  other. 

2.  The  figures  in  the  units  and  millions  places  are  8  and  6 
respectively  ;  what  will  they  become  when  999,999  is  added  to 
the  number. 

3.  Find  the  price  of  9  tons,  19  cwt.,  3  qrs.,  12  lbs.,  8  oz.,  at 
886.24  a  ton  ?  Eeduce  the  answer  to  £  s.  d.,  taking  the  value 
of  the  £  to  be  «4.867. 

4.  A  car  is  exactly  filled  by  barrows  that  hold  each  9  cwt., 
and  emptied  by  sacks  that  hold  each  5  cwt. ;  given  that  it 
holds  between  8  and  10  tons,  find  the  exact  amount. 

•004-1. -0005 

5.  Simplify  r-; r~. : r 

2.423  +  3.576  +  2.0001911 

6.  A  man  borrowed  P500  on  the  21st  January,  1874,  at  8 
per  cent  interest,  payable  half  yearly;  every  half-year  l)e  paya 
$80.  How  much  will  he  owe  on  the  21st  July  1876,  wliatever 
he  pays  each  half  year  over  and  above  the  interest  due  being 
deducted  from  the  principal  ? 

.7.  A,  who  owes  B  ^1000,  sends  him  725  M  ft.  of  lumber, 
which  B  sells  at  S16  per  M,  charging  3  per  cent,  commission, 
and  paying  out  of  the  proceeds  expenses  amounting  to  S161.50. 
How  much  is  coming  to  A  ? 

8.  If  B  buys  for  A,  with  the  sum  you  found  due  him  from 
No.  7,  flour  at  §4.50  a  barrel,  charging  3^  per  cent,  commis- 
sion, how  many  barrels  will  A.  receive  ? 

9.  If  I  buy  broadcloth  at  S3. 00  a  yard  ;  what  must  I  ask  for 
it  a  yard  that  I  may  be  able  to  throw  off  10  per  cent*  from  my 
price  and  yet  make  25  per  cent,  profit  ? 

10.  How  much  Dominion  G  per  cents  at  108  can  I  buy  foi 
|T6,200.  and  what  yearly  income  shall  I  have  therefrom  ? 

11.  The  population  of  a  town  has  increased  5  per  cent,  pincfl 
last  year.  It  has  now  3780  inhabitants;  how  man^  had  ii 
then  ? 

12.  I  borrowed  ?250  on  the  1st  October,  1875,  and  paid  back 
S268  on  the  24th  February,  1876;  what  rate  of  interest  per 
annum  had  I  been  charged  ? 
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EXAMINATION     PAPERS. 


COUNTY    OF    DURHAM. 

COMPRTITIVK    EXAMINATION. 

Senior. 


Values. 


1.  A  can  do  ^  of  a  piece  of  work  in  one  hour,  B  can 
do  f  of  the  remainder  in  1  hour,  and  C  can  finish  it  in 
20  minutes.  How  long  will  it  take  A,  B  and  C  together 
to  do  tlio  work? 

2.  If  it  q^sts  S70.40  to  carpet  a  room  24  feet  lonpr  with 
carpet  2J  feet  wide,  at  $1.10  per  yard,  find  the  width  of 
the  room. 

3.  By  selling  tea  at  96  cts.  per  lb.,  a  merchant  gains 
f  of  the  cost;  he  then  raises  the  price  to  ^1.05  per  lb. ; 
what  does  he  clear  on  every  ^8.40  of  his  outlay  by  the 
latter  price  ? 

4.  A  bankrupt  who  is  paying  37^  cts.  in  the  $  divides 
among  his  creditors  9630C,  and  secretly  retains  52100. 
What  do  his  debts  amount  to,  and  how  much  in  the  3 
would  his  creditors  receive  had  they  obtained  all  his 
assets  ? 

5.  Find  the  price  of  423  lbs.  of  peas  and  oats  mixed 
equally  by  measure,  when  peas  are  70  cts.  and  oats  40 
cts.  per  bush. 

6  A  merchant  sells  60g|bs.  of  tea  and  coffee  for 
843.50 — the  tea  at  90  cts.  and  the  cojEfee  at  40  cts.  per 
lb-     How  many  lbs.  of  each  did  he  sell  ? 

7.  John  McCromb  rents  a  house,  the  cash  value  of 
|v,'hich  is  $2400,  and  which  is  kept  in  repair  by  the 
owner  at  an  annual  outlay  of  ^20  paid  at  the  end  of 
the  year.  Ho  pays  in  advance  an  annual  rent  of  ^200. 
How  much  a  year  would  he  save  by  buying  the  house 
and  paying  for  it  in  cash,  money  being  worth  7  per 
cent,  per  annum  7 


8.  Simplify  (a) 


2-23  +  3-76 
5.5  -^  -694 


3-24— 1-21_ 

1-34  -f  2-456 


•67  -^  1-35 


.8  X  J        -51  X  3|J 

(b)  (^  —  i  of  ?)  of  £4  lis.  4d.  is  what  fraction  of   (i  of 
^  _^)  of  &164.40,  £1  bemg  worth  %i}. 
120  marks  a  fuJ  paper. 


ANSWERS    TO    EXAMINATION    PAPERS. 
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ANSWERS  TO  EXAMINATION  PAPERS. 


ADMISSION    TO    HIGH    SCHOOLS. 

July,  1877. 

1. 

4. 

7. 

l!t. 

4547. 
222  i  cwt. 
37 i  .yds. 
S210.G5. 

2.  i?. 
5.  ^U3.75. 
8.  |t35. 

December,  1877. 

3.  £41  Is.  r^d. 
6.  e2.77|S. 
9.  4*§8. 

1. 

825  timeg. 

2.  ??4.00. 

3.  312-. 

4. 

7. 

•00416. 
^3000. 

5.  §200. 
8.  509.625. 

Julf,  1878. 

6.  132  trees. 

1 
4. 

2,  2,  3,  3,  6, 

•01. 

120  boxes. 

7. 

2.  31116. 
5.  8  lirs. 
8.  $101.85J. 

3.  4  cents. 
6.   a.. 

PBOVIKOIAL   MODEL   SCHOOL. 


2.  A,  ^660;  B,  ?3984;  C,  f  096. 
5.  4558-"^. 


1.  -7  persons. 

3.  3J1  days.  4.  1). 

(j    Turlity,  93.60;  Chicken,  80  ceuts. 
8    8.V7a.  9.  ^'480. 

11.  60  days. 

CITY   OP   TORONTO. 

1.  '1  ton  8  cwt.  3  qr.  7  lbs.  14  oz.  8/,  dr. 

2.  459261C0  sec.        3.  -023. 
5.  2430  lb.  6  oz.  5  dr.  1  scr. 

7.  10  days.  8.  2,,,,%,,,. 

10.  I61.15.  11.  »500. 


7.  2-718281. 
10.  23i  days. 


4.  Uh 
6.  1„VA. 
9.  ^2 13.39 1',. 
12.  300. 


1.  300,  and  180. 
4.  9  tons. 
7.  &  10090.50. 
10.  S16000  ;  &900. 


COUNTY    OF   WATEKLOO. 

2.  7  and  0. 
5.  1. 

8.  2160" J*  bll. 
11.  .SC.OO. 

COUNTY  OF   DUBHAM. 


1.  48  min. 

4.  «1680  ;  60  cents. 

7.  $20. 


3.  £177  Is.  lid. 
6.  n7->.02. 
9.  -■:•> 
12.  18  "L 


2.  18  ft.       3.  $2.10. 

5.  $4  95.     6.  39  lb.  tea ;  21  lb.  coff  e. 

8.  lA  ;  th 


SOMETHING  NEW  IN  ELEMENTARY  ALGEBRA  I 

New  Methods.    New  Solutions.    New  Examples. 


-:o:- 


THE  TKACHETR'S 

HANDBOOK  of  ALGEBRA, 

— BY— 

J.'  A.   McLELLAN,    M.A„   L  L  D., 

Inspector  of  High  Schools,  Ontario. 

it  contains' over  2,500  ^Exercises,  including  about 
Three  Hundred  and  Fifty  Solved  Bxam- 
ples,  illustrating  every  type  of  question  set  in  elementary 
Algebra. 

It  contains  complete  explanation  of  Horner's  Mul- 
tiplication and  Division,  with  application  not 
given  in  the  Text-Books. 

It  cf-ntains  a  full  explanation  of  the  Principles  of 
Symmetry  with  n-umerous  illustrative  examples. 

It  contains  a  more  complete  illustration  of  the  Theory 
of  Divisors,  v.'ith  its  beautiful  applications,  than  is  to 
be  found  in  any  Text-Book. 

It  contains  what  able  Mathematical  Teachers  have  pro- 
nounced to  be  the  "flaest  chapter  on  factoring" 
that  has  ever  appeared. " 

It  contains  the  latest  and  best  methods  of  treatment 
as  given  by  the  great  Masters  of  Analysis 

It  contains  the  finest  selections  of  properly  classified 
BjQUations.  with  methods  of  resolution  and  reduction, 
that  has  yet  appeared. 

ic  contains  a  st:t  of  Practice  Papers  made  up  by  selecting 
the  best  of  the  questions  set.  by  the  University  of  Toronto 
during  twenty  years. 

It  is  a  Key  of  the  Methods,  a  Repertory  of  Exer- 
cises, which  cannot  fail  to  make  the  teacher  a  better 
teacher,  and  the  student  a  more  thorough  algebraist. 

225  PagI'S,  Tont:i)  Paper,  Price  $1.25. 
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MILIEB  &  CO.'S  SERIES  OF  BUIIIIS, 


Used  in  Nearly  all  the  principal  High  and 
Public  Schools  of  Canada 


Hughes^  Composition  Blanks,  No  i— 10c. 
^'  "  "  2-lOc. 

3-200. 
Canadian  Spelling  Blanks,       No.  1— 7c. 

2-7c 

3-7c. 
Dr.  Davies^  Grammar  Blanks,  No.  1 — 7c. 

2— 7c. 

3—130. 
"  "  "  4-130. 


PROM   NOVA   SCOTIA. 

J.  D.  MoGrLLIVEAY,  Inspector,  Hunt  Co.,  Nova  Scotia. 

"I  have  looked  over  carefully  your  Spelling  Blanks,  Grammar 
Blanks  and  Composition  Blanks,  and  consider  them  excellent.  No 
•chool  can  be  regarded  as  fidly  equipped  which  is  without  them, 
or  books  like  them.  I  will,  with  pleasure,  direct  the  attention  oi 
our  teachers  to  them." 


A.  C.  A.  DOANE,  Inspector  of  Schools,  Shelburoe  Co.,  N.  8. 

"  The  Exercise  Books  are  well  arranged,  of  convenient  siae,  and 
teem  suitably  adapted  for  use  in  all  our  schools.  As  helps  to 
correct  Bpelling,  careful  writing,  and  proper  analysis  and  construe- 
tion  sentences  they  are  really  invaluaole." 


W.  S.  DAKKAGH,  M.A.,  Insp.  P.  B.,  Cumberland  Co.,  Nova  Bootiia. 

BPELLIKO  BliAHEB  AND  HtTOHES'  COMTOSITIOK  BoOKS.— "  I  hav« 

exaiained  them  with  much  pleasure.  It  is  high,  but  certainly  no« 
excl^erated  praise,  to  say  that  the  books  are  in  point  of  practical 
utility  unrivalled.  I  have  perfect  confidence  in  recommending 
them  to  the  teachers  of  our  widely  extended  country. 


D.  H.  SMITH,  KJl.,  Insp.  Colchester  County,  Nova  Scotia. 

ExBBCisB  Books.—"  They  are  got  up  In  excellent  style,  beside* 
effecting  on  the  pupils  and  teachers  a  great  economy  of  time.  They 
tend  to  motilGate  a  taste  of  neatness  and  care  in  their  work." 


BEATTY'S    SYSTEM    OF    PRACTICAL    PENMANSHIP. 


THE  GBEAT  NIlTIONftL  SYSTEM  OF  PENMANSHIP, 


Tlie  most  «jii.ccessf'ii.l  series  of  Headline 
Copy-BogJcs  ever  published  in  Canada. 

IVearly  S,000,000  sold  Annually. 
A-utlioirizcd  for  exclusive  use  in  the  Province 
of  Manitoba. 

A^dopted  by  the  Toronto,  London  and  Ottawa 
School  Boards  as  the  only  series  of  Books  to 
be  used  in  their  Schools. 

Used  almost  exclusively  in  nearly  all  the  towns 
and  villages  of  the  Province  of  Ontario. 

Introduced  into  many  of  the  Principal  Schools 
of  the  Province  of  Quebec. 

Introdu-ced  into  a  number  of  the  Schools  of 

Nova  Scotia. 
Endorsed  by  the  Press  of  the  United  States 

and  Canada  as  one  of  the  best  series  extant. 

A-ppx'ovcd  by  Leading  Educationists  in  every 
Province  of  the  Dominion. 


GRADING  perfectly  adapted  to  the  requirements  of  our 
Public  Schools. 

PRINCIPLES.— The  fewest  possible  elements  are  in- 
troduced. 

THE  PENMANSHIP  is  plain,  practical  and  easily' 
^rritten. 

EXPLANATIONS  on  cover  are  clear,  concis3  and  complete. 

PAPER  is  of  the  very  best  quality. 

niECHANICAL  execution  unrivalled. 

V^  Can  be  had  through  any  Bookseller  in  Vie  Dominion.  "^SS. 
W.  J.  GAGE  &  COMPANY.  Toronto. 
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